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RAILROAD ACCIDENTS HERE AND ABROAD 
The truly horrible head-on collision that occurred 
a few days since in Canada, in which twenty-eight 
people lost their lives, serves as a shocking reminder 
that in the matter of safety of railroad travel we have 
a great deal to learn on this side of the water. Nor 
is it to the point to argue that because a railroad 
passenger has to travel so many million miles before 
his single chance of being killed comes round, railroad 
travel is as safe as it can be made. The true test of 
perfection of our railroad safety appliances is to com- 
pare our accident statistics with those of some other 
systems — to take the highest standard of attainment, 
and endeavor to live -up to that. During the past year 
on all the railroads of the United States, 167 per- 
sons were killed in railroad accidents (collisions, de- 
railments, boiler explosions, etc.) and 3,586 passengers 
were injured. During the same period on British 
roads not a single passenger was killed and only 476 
were injured in railroad accidents. If it be argued 
that we have nearly 200,000 miles of track in this coun- 
try as against 22,000 in Great Britain, it must be ans- 
wered that the liability to railroad accidents increases 
with the density of traffic. That is to say, the risks 
of collision, etc., are greater the greater the number 
of trains that pass over a given stretch of line in a 
given time. Now, here again statistics prove that the 
density of traffic over English roads is far greater 
than that over our own, so that when we have taken 
this into consideration, we And that the difference in 
safety of travel is even more marked than the mere 
statement of the relative total number of persons killed 
and injured would suggest. 

Our railroads have done much of late years in the 
way of introducing the block signal system, and yet, as 
was stated recently in our Transportation number, out 
of nearly 200,000 miles of track, not more than 25,000 
miles or about one-eighth is so equipped. Two of the 
most prolific causes of accident are the use of single 
track for trains traveling in opposite directions (it 
was on single track that the recent collision occurred) 
and that most unreliable system of safeguarding a 
stopping train by sending back a rear flagman. The 
first condition we can only hope to remove gradually 
as the increase in density of traffic warrants the laying 
of double track; but it is obvious to the most unobserv- 
ant passenger upon our railroads that, half the time, 
rear-flag safeguarding is worth very little in protection 
against rear collisions. Too frequently when the stop 
occurs the brakeman is engaged at his duties forward 
in the car and there is a loss of time before he can 
find his lantern or pick up his flag, reach the rear of 
his car, drop off, and proceed a reasonable distance 
down the track. The chance of his being unable to 
catch his train, if he proceeds back too far, is a natural 
inducement to the flagman to limit the distance be- 
tween himself and the rear of his train, a tendency 
which very effectually defeats the object for which 
rear flagging was instituted. 

One reason of the remarkable immunity from acci- 
dents in Great Britain is the fact that the matter of 
safety appliances is regulated by the Board of Trade 
under the able presidency of Colonel York, who has 
made a life-study of his task; and because of the abso- 
lute powers conferred upon him, the risk of injury has 
been reduced to a minimum, and, as the result shows, 
the risk of death was last year absolutely elimin- 
ated. If American railroad men are asked to explain 
the difference in results between the two countries, 
they point to the fact that in Great Britain signalmen, 
and railroad employes generally, remain in the service 
of the company and at one particular class of work 
tor many consecutive years of service, and, consequent- 
ly, attain remarkable skill and accuracy. Traffic con- 
ditions in Great Britain, moreover, are less variable, 
whereas in this country the volume of traffic varies 
greatly with the season of the year, and during the 
rush attendant on the moving of western crops, for in- 
stance; it is necessary to take on a large number of 
temporary employes whose services are discontinued 
when the rush season is over. Moreover, there is eo 



question (hat the sanctity of human life is held very 
much more sacred abroad than here. We are, or seem 
to lie, willing, for the sake of lower cost and larger 
profits, to take those risks of life and limb whose re- 
sults are seen in the long list of injuries and fatalities 
that are a conspicuous feature of our annual railroad 
statistics. 



navy shall grow by regular increments, and not by 
spasmodic effort; and secondly, that the ships as they 
are completed, shall form homogeneous fleets with the 
material advantages which are to be secured by such 
homogeneity. 



PROPOSED INCREASE OF OUR NAVY 

It was inevitable that the present international com- 
plications over the Venezuelan affair should very forc- 
ibly direct the attention of the people of the United 
States to the question of the present strength and 
needed increase of the navy. It was just seven years 
ago that the affairs of this South American republic 
involved us in a very definite announcement of the 
Monroe doctrine, and contemporaneously with that in- 
cident it was brought home to the people of the United 
States that to maintain the position so definitely stated, 
it would be necessary for us to possess an adequate 
naval force. Even stronger argument than this was 
afforded by the Spanish war, which bequeathed to this 
country some widely-scattered foreign possessions, and 
rendered us vulnerable to foreign attack, where, be- 
fore the incident, we might, by virtue of our isolation, 
have considered ourselves practically secure. It has 
been the invariable experience in the history of this 
country that naval appropriations can only be secured, 
or secured in adequate degree, under the menace of 
such international complications as are too obvious to 
be overlooked. 

In view of the fact that the present Congress will 
probably deal with a liberal hand in granting naval ap- 
propriations, it becomes increasingly necessary to make 
sure that the ships authorized are of the type that is 
most pressingly required. While keeping a watchful 
eye upon the trend of design among foreign navies, 
and incorporating the best elements of these designs, 
we should, above all things, have an eye to our par- 
ticular necessities — to the nature of the duties which 
' will be required of our ships in view of the altered in- 
ternational conditions brought about by the two Vene- 
zuelan incidents and by the Spanish war. 

When we commenced the construction of our new 
navy, we held no possessions not included within our 
Atlantic, Gulf and Pacific seaboards, and hence our first 
battleships of the "Oregon" type were very properly de- 
signed as "coast-defense" vessels. They were of mod- 
erate size,' and coal-carrying capacity and speed were 
sacrificed to extremely heavy armor and armament. 
We had no designs on the sea coast or foreign posses- 
sions of other nations; and we wished to possess a 
naval force that should suffice for duties of a 
purely police or protective character. To-day, how- 
ever,- we find ourselves in close commercial and mili- 
tary touch with the whole world. Porto Rico to the 
east, Honolulu and the Philippines to the west of us, 
lie exposed, by virtue of their insular position, to the 
attack of any future enemy. Should it be our mis- 
fortune to be involved in another naval war. our battle- 
ships and cruisers can no longer elect to lie within 
easy reach of coaling stations, drydocks or repair 
yards. They must be prepared to steam far and fast, 
and arrive at a distant field of conflict with a reserve of 
fuel in their bunkers, and with a large enough ammuni- 
tion supply to enable them to fight a successful engage- 
ment without having to steam back to some friendly 
port to replenish coal bunkers and ammunition rooms. 
At the same time it is desirable that our ships, when 
they meet the enemy, should be able to steam at a uni- 
form speed, maneuver with equal facility, and present, 
ship for ship, an overwhelming superiority both for 
attack and defense. 

Fortunately, in our latest battleships and cruisers 
of the "Connecticut" and "Tennessee" type, we have 
vessels which amply fulfill these conditions. Ship for 
ship they are probably more powerful than those of 
any other fleet. They carry an unusually large supply 
of ammunition and coal, and their speed, while not 
so high as that of some of the latest foreign ships, is, 
we think, ample for carrying out the naval policy 
outlined above. 

When we come then to the question of the im- 
mediate needs of the future, we think that Congress 
cannot do better than authorize a certain number of 
battleships and cruisers of the exact type of these, our 
latest designs. To insure this desirable uniformity, or 
in other words, to insure that we shall possess at least 
one homogeneous fleet of battleships and another of 
cruisers, every vessel in each fleet being identical with 
the others, it would be well for Congress to follow 
the admirable German method and authorize an ex- 
tensive shipbuilding programme to cover a certain 
number of years. A total number of ships, say a dozen 
battleships and eighteen or twenty cruisers, should be 
authorized at once, with the understanding that a cer- 
tain proportion of these, say two battleships and three 
cruisers, are to be laid down each year, and the money 
necessary for that year's construction voted regularly 
for the purpose. 
. Only by such a method can we insure, first, that our 



TRAFFIC CONGESTION IN MANHATTAN. 
In the public agitation over the congested condi- 
tion of street-car and elevated-railway travel in the 
city of New York, it is difficult to secure a dispassion- 
ate expression of opinion from those who have suf- 
fered from the present intolerable condition of things. 
As between the traveling public on the one hand and 
the transportation companies on the other, it should 
be remembered that there is something to be said on 
both sides. That the present crowding is dangerous, 
distressing and productive of an enormous loss of valu- 
able time; that it is irritating to the men and positive- 
ly humiliating to the women passengers, no one who 
has witnessed the crowding during the recent holiday 
season in Manhattan and Brooklyn can for a moment 
deny. At the same time it is but just to the two trans- 
portation companies concerned, namely, the Metro- 
politan Street Railway Company and the Manhattan 
Elevated Company, to remember that the trouble has 
arisen just at the very time when both corporations 
were spending vast sums of money either in the en- 
largement or the reconstruction of their systems. The 
Metropolitan Street Railway Company has been stead- 
ily engaged for four or five years past in abolishing 
horse cars and equipping its lines with electrical trac- 
tion. The Manhattan Elevated Company is in the 
midst of installing electrical traction on all its lines, 
and had this equipment been completed before the 
advent of the holiday season and the winter storms, 
the company would have been able to handle the 
crowds that flock to its lines with reasonable dis- 
patch and comfort. Add to these facts that the travel 
in New York city is increasing by leaps and bounds, 
and we think that even the most aggrieved patrons of 
the roads must admit that there is something to be 
said on the side of the Manhattan companies in ex- 
tenuation of the present congestion. 

At the same time the companies must remember that 
the traveling public of New York that is now clamor- 
ing so loudly for redress is, and for years has been, 
known as the most patient and long-suffering in the 
world. Visitors from the metropolitan cities of Eu- 
rope have time and again expressed their astonish- 
ment at the uncomplaining way in which the New 
York traveler endures the inconveniences of travel in 
the city. This being so, it may be taken for granted 
that when the public does give voice to its grievances 
with a unanimity and earnestness such as character- 
ize the present agitation, it does so because it has 
very good reason to believe that the conditions are 
much worse than they need be. Now, while it cannot 
be denied that the transportation companies are doing 
a great deal to accommodate the growing traffic, we are 
also satisfied that they could, in some respects, do a 
great deal more. 

In the first place, the demand of the citizens that 
a larger number of cars or trains be run between the 
rush hours of travel is a perfectly reasonable one. If 
there were a more frequent schedule during the late 
morning and early afternoon hours, there is no ques- 
tion that many of the traveling public would delay 
their entrance to the city, or hasten their exit, who 
now prefer to avail themselves of the more frequent 
service of the rush hours. There is absolutely no ex- 
cuse for crowded cars between the rush hours. The 
policy of the companies has been apparently to reduce 
the number and frequency of trains or cars between 
the rush hours to a point at which these cars shall be 
filled not merely with seated, but with standing pas- 
sengers. For this they should be called sharply to 
account. The public is fully justified in its complaint 
before the Railroad Commissioners against the too 
great reduction in the train service which takes place 
during this part of the day. 

It is claimed by the management of the two roads 
that the frequency of cars in rush hours is governed 
by the number of cars that can pass certain intersect- 
ing points, or junction points on their systems in a 
given time. One of these points is at the intersection 
of the Broadway and Sixth Avenue surface lines at 
Thirty-fourth Street. In a conference between the 
Metropolitan Street Railway Company and the chair- 
man of the Merchant Association's Committee on Fran- 
chise and Transportation, the committee made the 
very sensible suggestion that to avoid this intersection 
of traffic, north-bound Broadway cars should be turned 
into Sixth Avenue and north-bound Sixth Avenue cars 
into Broadway at Thirty-fourth Street. It is probable 
that at other points of intersection on both elevated 
and surface lines, re-arrangements of travel having a 
similar object in view, could be made. Another re- 
form by which the frequency of trains and cars could 
be considerably increased would be by sandwiching in 
more short-distance trains among those which run the 
full length of the city. It is true, some sandwiching 
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is done at present; but there could be more of it 
done, especially on the Sixth Avenue lines as far as 
Fifty-eighth Street, and on the Third Avenue line, say 
as far as Forty-second Street. To give an example, a 
few years ago, a car starting from Fifty-eighth Street 
for the downtown journey, arrived at Forty-second 
Street with ample capacity for taking on the Forty- 
second Street passengers; while to-day these cars are 
almost as crowded as those that have come down from 
Harlem. Yet the interval between cars at Forty-sec- 
ond Street is amply sufficient to allow of doubling the 
number of trains that are started from Fifty-eighth 
Street even in the rush hours. This is but one in- 
stance, which doubtless could be duplicated at other 
points on the elevated system. Considerable relief 
would follow the construction of a third track on the 
Third Avenue Elevated and the running of express 
trains on the Second Avenue line. 

The management of the Metropolitan Street rail- 
ways have complained, and with very good reason, 
that a prolific cause of the crowding of the cars on 
the main thoroughfares is the interference of truck- 
ing with the running of cars. Nobody can deny that 
this is to-day a most serious obstruction on such a 
thoroughfare as Broadway. To prove the point it is 
merely necessary to imagine Broadway cleared of all 
trucks, and it is easy to see that instead of crawling 
along at an average speed, below Fourteenth Street, 
of say three miles an hour, the cars would readily 
make from nine to twelve miles an hour, and the in- 
creased speed would mean, of course, an increased 
number of cars passing a given point in a given time. 
It is not an uncommon sight to see a truckman leisure- 
ly driving his team on the car tracks with four or five 
cars held up behind him, and holding to these tracks 
until he reaches some particular street down which 
he wishes to turn. The Merchant Associations have 
requested that there should be proper police regula- 
tion of trucking and traffic on all car line streets. We 
do not know what the limits of authority of the police 
are at present, but if they can be extended, they 
should be to the very limit. Truckmen, cabmen and 
other drivers should be liable to penalty if they monop- 
olize the street car tracks longer than is absolutely 
necessary for passing around a stationary or slower- 
moving vehicle in front. Moreover, as far as is con- 
sistent with the necessities of merchants living on 
Broadway, trucking should be restricted by law to the 
adjacent streets on either side. While we do not for a 
moment suppose that restrictions of this kind will 
entirely solve the difficulty, they will unquestionably 
assist in easing the congestion. Indeed, as regards the 
whole question affecting Manhattan in general, it may 
be said that relief is to be sought rather in a multi- 
tude of minor changes than in any panic legislation, 
which might be liable to defeat the very object at which 
it is aimed. Meanwhile we repeat the warning which 
was published in these columns a week or two since to 
the effect that unless immediate steps are taken for the 
construction of other Subway lines, north and south 
of Manhattan, we shall be confronted within three or 
four years with a congestion compared with which the 
present troubles will be mild indeed. In conclusion it 
must be admitted that in view of the present dead- 
lock, the question of the construction of additional 
express elevated structures on the extreme eastern and 
western avenues of the city demands serious attention. 



THE GERMAN-AMERICAN WAR GAME. 
How thoroughly the various navies of the world 
study, and keep in touch with, the naval situation in 
other countries than their own, is shown in the latest 
events of the German-American conflict, which is now 
being played under the rules of the naval war game by 
officers of the British navy. In the last meeting, as 
described in the current issue of the Supplement, a 
most important feature of the naval situation was that 
the American fleet in European waters was on its way, 
by the Suez Canal route, to the protection of the Phil- 
ippines, with a more powerful German fleet bound hot- 
foot for the same destination. In view of the superior 
power of the German fleet, the admirals representing 
the American navy wished to dispatch the powerful 
North Atlantic squadron to join the European squadron 
in the Philippines, so as to present a combined force 
superior to that which Germany could gather. The um- 
pires of the game, however, disallowed the move, and 
insisted upon the North Atlantic squadron being main- 
tained off the Atlantic coast for the defense of the At- 
lantic coast cities. When the admirals of the American 
fleet protested, urging that it would be good strategy to 
make the move, the umpires replied that the force 
of American public opinion, particularly in the seaport 
cities, in favor of retaining the North Atlantic squad- 
ron for their defense would be so powerful that the 
Atlantic fleet would be kept in home waters, at least 
until the monitors could be suitably placed for their 
defense. Evidently the umpires had studied the condi- 
tions that existed during the Spanish-American war, 
when our Atlantic cities were clamoring so loudly for 
protection, that the old iron monitors of civil war 



times were resuscitated and distributed for seacoast 
defense. The umpires decided that at least three weeks 
must elapse from the opening of the war before the 
North Atlantic fleet should be allowed to sail for the 
Philippines. The necessity for maintaining it on the 
home station was found in the existence of a German 
home squadron composed of the "Brandenburg" coast 
defense battleships, and some powerful battleships of 
the "Kaiser Wilhelm" type. 

m < ■ > m 

PROF. IRA REMSEN, PRESIDENT OF THE AMERICAN 
ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE. 

BY MAUCLIS BENJAMIN, PH.D. 

For the first time since the civil war, the American 
Association for the Advancement of Science has held 
a winter meeting. This meeting was the fifty-second 
meeting of the Association and was held in Washington. 
The retiring President, Professor Asaph Hall, famous 
for his discovery of the moons of Mars, at that gather- 
ing yielded the chair to one who has been honored by 
the Association in consideration of his researches in the 
domain of chemistry. 

Ira Remsen was born in New York city on February 
10, 1846. He studied for a time at the College of the 
City of New York, and then entered the medical de- 
partment of Columbia University, where he was grad- 
uated in 1867. He then went to Germany and entered 
the University of Munich, where he devoted his atten- 
tion chiefly to the study of chemistry, and a year later 
passed to the laboratory in Gottingen, where, in 1870, 
he received the degree of Ph.D. On the invitation of 
Professor Rudolph Fittig he went to Tubingen, and for 
two years continued as assistant in the chemical labor- 
atory of that university. 

He returned to the United States in 1872, and was 
promptly called to the chair of chemistry and physic? 




in Williams College, remaining there four years. On 
the organization of the Johns Hopkins University in 
1876, he was invited to the chair of chemistry of the 
new university, and has since continued in that place. 
He organized the chemical department, and since, with 
facilities that are not excelled in the United States, has 
directed the many chemical researches that have ema- 
nated from the Johns Hopkins laboratory. 

Notwithstanding the very great amount of executive 
work that has devolved upon him, he has nevertheless 
still found time to do much original work himself, 
which may be summarized as follows: 

1. Oxidation of Aromatic Substitution Products. — 
This investigation showed that the position of an ox- 
idizable group in an aromatic substitution product has 
much to do with the effect of oxidizing agents upon it. 
When such a group is in the ortho position with refer- 
ence to some negative group that is not oxidizable, it is 
not materially changed by the action of acid oxidizing 
agents;, while the same group in the meta or para posi- 
tion is easily changed by such agents. This protective 
influence of negative groups in the ortho position was 
tested in a large number of cases, and although a few 
apparent exceptions were brought to light, the influence 
was clearly established. Later work by Victor Meyer 
showed a similar effect in the case of esterification, and 
still later work in the laboratory of the Johns Hopkins 
University showed that a similar protective influence 
is exerted in the action of hydrolyzing agents on acid 
amides. 

2. The Sulphinides. — These bodies form a new class 
of compounds with interesting chemical and physical 



properties. The 'best known member of the class is the 
substance that is popularly known as saccharin. This 
has come into extensive use on account of its intensely 
sweet taste. Some members of the class are extremely 
bitter. Others are both bitter and sweet. The chem- 
ical properties of the substances have also been shown 
to be of considerable interest. 

3. Double Halides. — These were for many years re- 
garded as molecular compounds. The investigations 
on this subject have made it clear that they are analo- 
gous to oxygen salts, and that in them two halogen 
atoms acting together play the same part as an oxygen 
atom in the oxygen salts. This relationship is now 
recognized by all who have occupied themselves with 
investigations in this field, and by chemists generally. 

4. Decomposition of Diazo Compounds by Alcohol. — 
This series of investigations led to conclusions at vari- 
ance with those that had been previously held. The 
alcohols have been shown to act in much the same way 
as water in most decompositions of diazo compounds, 
the normal product being in each case a phenol ether, 
though in some cases, which are exceptional, hydrogen 
is substituted for the diazo group. This was formerly 
supposed to be the normal reaction in such cases. 

His scientific attainments have frequently led to his 
services being sought for as an expert in cases of un- 
usual importance. In 1881, he was invited by the city 
council of Boston to look into a particular condition 
of the city water, which was unfit for use, owing to a 
disagreeable taste and odor. Dr. Remsen showed that 
the trouble was due to a large quantity of fresh-water 
sponge in one of the artificial lakes from which the 
water was drawn. He was also intrusted With special 
researches by the National Board of Health, including 
"An Investigation of the Organic Matter in the Air" 
and "On the Contamination of Air in Rooms Heated 
by Hot-Air Furnaces or by Cast-iron Stoves." 

The exceptional ability shown by him in the care of 
the department under his supervision ltd to his being 
appointed vice-president of the university, and frequent- 
ly, during the absence of Dr. Gilmau, he served as 
acting president. In June, 1901, he was chosen to the 
presidency of the Johns Hopkins University, in succes- 
sion to Dr. Gilman, which place he still holds. 

Dr. Remsen founded the American Chemical Journal 
in 1879, and has edited that periodical ever since. He 
has also found time to prepare a valuable series of 
text' books. These began with his translation of Fit- 
tig's "Organic Chemistry" (Philadelphia, 1873), which 
was followed by "The Principles of Theoretical Chemis- 
try" (1877); "Introduction to the Study of the Com- 
pounds of Carbon, or Organic Chemistry" (1885); 
"Introduction to the Study of Chemistry" (1886) ; "The 
Elements of Chemistry" (1887) ; "A Laboratory Man- 
ual" (1889); and "Chemical Experiments" (1895). Of 
nearly all of these several editions have appeared, and 
translations into German and Italian have been made 
of them. 

The degree of LL.D. was conferred upon him by 
Columbia in 1893, and by Princeton in 1896, and since 
1882 he has been a member of the National Academy 
of Sciences, of which organization he is now foreign 
secretary. He is also a foreign member of the Chem- 
ical Society of London, and an honorary member of the 
Pharmaceutical Society of Great Britain. A year ago 
the American Chemical Society, recognizing him as a 
worthy successor to Draper, Lawrence Smith, Genth, 
Chandler, and other distinguished chemists, chose 
him as their president, and this year he will deliver 
a retiring address before that body. 

His connection with the American Association began 
with his election at the Portland meeting in 1873. Two 
years later he was made a fellow, and in 1879 he pre- 
sided over the chemical section at the Saratoga meet- 
ing, presenting on that occasion, as his retiring address, 
a strong appeal for the study of organic chemistry, in 
which he contended that in the educational institutions 
in this country the pursuit of that branch of chemistry 
had been sadly neglected. Since then he has been a 
frequent attendant at the meetings, and his interest in 
science was recognized at the Pittsburg meeting by his 
elevation to the presidency of the largest of the Ameri- 
can scientific organizations. 

♦ ■ ■ ■ ♦ 

Further Marconi Transatlantic Messages. 

On December 28 Marconi published the text of some 
messages sent across the Atlantic between Table Head 
and Polilhu. The messages were addressed to the 
Queen of Italy, Sir John Lane, Heniker Heaton, and 
the Italian Minister of Marine. They were all New 
Year's greetings. 



The first allotment of grants by the Carnegie Insti- 
tution, which has been endowed by a gift of $10,000,000 
from Andrew Carnegie, has been made to Prof. Atwater 
to enable him to continue his investigations with the 
Wesleyan calorimeter. The trustees of the Carnegie 
Institution have also made awards to Yale University. 
The departments of the university which are to be ben- 
efited are those of paleontotogy and psychology. The 
work of Prof. Marsh in the former and of Prof. Scrip- 
ture in the latter has undoubtedly done much for Yale. 
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THE LEBAUDY DIRIGIBLE AIRSHIP. 

Since the period of the first trials of the dirigible 
balloon constructed by MM. Julliot and Surcouf for the 
Lebaudy brothers, the inventors have been continuous- 
ly carrying on their experiments with their airship, 
which is now complete and provided with its vertical 
rudder. The favorable predictions that it was possible 
to make from the first ascents have now been realized. 
Proceeding as in the past, the cord was first actuated 
in order to test the steering apparatus. Then a free 
ascent was made, but with the guide rope trailing 
upon the ground and capable of being easily seized by 
men who followed the balloon afoot. 

The start has been made every time from the ce- 
mented trench in front of the shed. In this trench a 
suitable guideway enables the car to start smoothly 
and without shocks that might harm it or strain its ex- 
ternal pieces. The trench thus greatly facilitates both 
the starting and landing maneuvers. 

Sure of the proper working of the gasoline motor, 
propellers, and rudders, it was now possible for MM. 
Julliot and Surcouf to trust themselves to the air with 
the balloon absolutely free. In an ascent that followed, 
the guide rope was pulled into the car, but was so ar- 
ranged that it could be instantly thrown to the ground. 
Upon this occasion, MM. Julliot and Surcouf took along 
but one assistant, and compensated for the weight of 
the one left behind by means of ballast. The fog, in 
fact, was quite dense, and the aeronauts were afraid 
that its condensation upon the exterior of the balloon 
might load the latter and render the use of ballast 
necessary. Such fear, however, proved groundless, 
and the airship returned to its starting point fully in- 
flated. It had not even been necessary to force air 
into the small compensating balloon of 7,000 cubic feet 
capacity, which is housed in the interior of the balloon 
proper for the purpose of remedying the reduction in 
volume due to leakages of hydrogen. 

MM. Julliot and Surcouf were then desirous of not- 
ing, while on terra firma, the behavior of their bal- 
loon. So M. Juchmes, ac- 
companied by two assist- 
ants, took charge of it, and, 
with great dexterity, caused 
it to make a trip in the 
form of the figure 8, which 
constituted a new experi- 
ment. MM. Lebaudy, Jul- 
liott, and Surcouf watched 
this evolution and express- 
ed themselves as delighted 
with the maneuver and 
with the manner in which 
their balloon had behaved. 
The airship then landed 
again triumphantly and 
entered its shed. This may 
be said to have been the end 
of the preparatory experi- 
ments, and MM. Julliot and 
Surcouf have announced 
their readiness to attempt 
the journey from Moisson 
to Mantes and back on the 
first fine day that occurs. — 
Translated for the Scien- 
tific American from L'll- 
lustration. 



ture of granulated basic blast-furnace slag and slaked 
lime. This product, although really a pozzuolanic ce- 
ment, is usually marketed as "Portland cement," in 
spite of differing from true Portland cement in manu- 
facture, composition, and properties. Six or eight 
plants are at present engaged in manufacturing slag 




The Airship Under the Management of M. Juchmes, 
Describing a Figure 8. 

cement in the United States, the production for 1901 
being 272,689 barrels. As slags cooled slowly are only 
feebly hydraulic, the slag used in the manufacture of 
slag cement must be cooled as suddenly as possible. 
This is done by bringing the slag, as it issues from 
the furnace, in contact with a jet of cold water. This 
granulates the slag, renders it strongly hydraulic, and 
removes most of the sulphur. True Portland cements 
can be made from mixtures of which one element is 
blast-furnace slag, in which case the slag is ground, 




intimately mixed with powdered limestone, and the 
mixture then calcined and reground. Two plants are 
engaged in the. manufacture of Portland cement from 
slag and limestone in the United States. In Eng- 
land, blast-furnace slag has been somewhat largely em- 
ployed as an adulterant of Portland cement. 

Slag run into molds on issuing from the furnace fur- 
nishes blocks which have been used for paving, nota- 
bly in Philadelphia. These slag blocks are very dur- 
able, but objectionable because of their slipperiness, 
which, in English practice, has been overcome by the 
form of the mold used. 

The manufacture of slag brick can hardly be consid- 
ered as being more than a specialized phase of the 
manufacture of slag cement. On issuing from the 
brick machine, the bricks are placed on racks to dry, 
which takes from six to ten days, at the end of which 
time the bricks are ready for use. Slag bricks are 
light in color; they weigh less than clay bricks of equal 
size, require less mortar in laying up, and are equal 
to clay bricks in crushing strength. 

The highly phosphatic slags produced by basic Bes- 
semer converters are valuable fertilizers, and in Ger- 
many, especially, large quantities are annually sold 
under the name of Thomas silicate. These phosphate 
slags are more efficient as fertilizers than the min- 
eral phosphates. The slight development of the basic 
Bessemer steel industry in the United States neces- 
sarily renders the use of these phosphatic slags of 
less commercial importance than in Europe. During 
1901 about 1,000 tons of phosphate slags produced in 
the United States were sold as fertilizer. This Ameri- 
can material has been tested by the American Agri- 
cultural Experiment Station, which reports that slag 
phosphate gave a greater total yield than did any of 
the other insoluble phosphates. The slags produced 
in steel plants using the open-hearth process are less 
valuable as fertilizers than those produced by basic 
Bessemer converters, as they contain less phosphoric 
acid and more silica and lime than the basic Bessemer 
slags. Over half the ma- 
terial marketed as "mineral 
wool" or "silicate cotton" is 
derived from slag, the re- 
mainder being manufactur- 
ed from natural rocks of sev- 
eral different types. 



Utilization of Iron and 
Steel Slags. 

The utilization of iron and 
steel slags is discussed in 
"Mineral Resources of the 
United States, 1901," by Mr. 
Edwin C. Eckel, of the 
United States Geological 
Survey. Mr. Eckel says 
that although the greater 
portion of the slag annually 
produced by iron and steel 
works is not available, a 
great deal of slag is used 
in the manufacture of ce- 
ment and of slag brick, as 
a fertilizer, and in the form 
of mineral wool; also, to a 
less extent in the manufac- 
ture of paint stock, alum 
and glass, and a consider- 
able quantity is disposed of 
less profitably as road ma- 
terial, railroad ballast, and 
in land reclamation. 

The most important of 
these uses of slag is in the 
manufacture of structural 
materials, especially in the 
manufacture of hydraulic 
cements. Slag cement is 
produced by pulverizing, 
Without calcination, a mix- 



The Lebaudy Airship Maneuvering Freely Over the Plain of Moisson. 




Tea Growing- In the United 
Mates. 

The United States Depart- 
ment of Agriculture has 
been carrying on the work 
of introducing tea culture in 
the United States. Experi- 
ments conducted at Pine- 
hurst, Summerville, S. C, in 
co-operation with Dr. 
Charles U. Shepard have 
yielded interesting results. 
Dr. Shepard now has at his 
place about 100 acres in tea 
gardens. His factory is well 
equipped for carrying on the 
work on a commercial scale 
and for accurate scientific 
experiments. The yield of 
tea in Dr. Shepard's gardens 
last year was 4,500 pounds. 
For 1902, there were about 
9,000 pounds of marketable 
tea. Some of the gardens 
have proven very prolific and 
profitable, while others have 
given very slight yields of 
tea of pure quality. A tea 
farm is soon to be establish- 
ed in Texas if suitable land 
can be secured. Whether or 
not tea growing in this coun- 
try can be made a commer- 
cial success will depend in a 
large measure upon the most 
rigid attention to the details 
of field and factory work. 



The Start of the Airship from the Trench In Front of Its Shed. 
TEE LEBAUDY DIRIGIBLE AIRSHIP. 



According to a French 
contemporary, a good, simple 
test for the poles of an elec- 
trical apparatus is a slip of 
ferro-prussiate paper mois- 
tened and held on. the pole. 
The negative pole makes a 
white mark on the paper, 
which, by the way, is the 
same as that used for mak- 
ing copies of engineering de- 
signs, where the lines appear 
on a blue ground. Old blue 
diagrams of this kind cut 
into slips will serve as test 
papers. 
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DESTRUCTION OF STEAMSHIP "PROGRESSO." 

BY ENOS BROWN. 

The destruction of the steamship "Progresso" at 
San Francisco on the morning of December 3, with a 
lamentable loss of life, was a catastrophe that has 
excited much comment, particularly in the West, where 
a general movement for the installation of oil in place 
of coal for fuel was in process of accomplishment. 
The "Progresso" was an iron steamship of about 3,000 
tons capacity, and had been employed as a collier and 
government transport Six months ago she was with- 




use of dynamite. The responsibility for the catastrophe 
will probably never be located. It seems to be the con- 
firmed opinion of experts that an unfortunate workman 
struck a light, for some purpose, which, communicating 
with the volatile gas arising from the oil contained in 
the uncovered tank, caused it to explode. The company 
supplying the oil deny their responsibility, inasmuch 
as the oil was the same as that burned on many steam- 
ers, and heretofore without accident of any kind. The 
contractors, whose men were employed in making the 
repairs, assume no responsibility whatever. They are 
heavy losers by the calamity. A great deal of litiga- 
tion over the affair is in prospect, and a long investiga- 
tion by government inspectors is in progress. 

Although public confidence in the safety of fuel oil 
on steamships has received a rude shock, expert opinion 
is inclined to the belief that the disaster was the re- 
sult of carelessness in breaking the rules which govern 
the safe use of liquid fuel. 



THE NEW BRITISH ONE-HAN FOLDING RANGE 
FINDER. 

BY AN ENGLISH CORRESPONDENT. 

During the past few weeks the writer had, owing to 
the kindness of Prof. George Forbes, F.R.S., M.I.C.B., 
exceptional opportunities for witnessing the working 
of a new one-man folding range finder, of which Prof. 



PROF. FORBES AND HIS RANGE FINDER BEHIND COVER. 

drawn from traffic and taken to the ship yards of the 
Fulton Iron Works, San Francisco, to be converted into 
an oil-burning and oil-carrying steamer. She was to be 
employed in conveying oil in bulk from Texas to north- 
ern Atlantic ports. New boilers and engines had been 
installed. Storage and supply tanks had been provided 
and in a few days the repairs would have been com- 
pleted and the steamer turned over to her owners. En- 
gines and boilers were inclosed in a compartment with 
iron coffer dams or bulkheads provided with water 
backing. Every customary pro- 
tection had been employed to 
make the "Progresso" safe in any 
contingency. Steam had been 
raised to test the new machin- 
ery. The system of ventil- 
ation was thought to be per- 
fect. The storage tanks were 
empty, as it was intended to 
carry the steamer to her destina- 
tion with water ballast. The only 
oil aboard was about 400 barrels 
that had been pumped into the 
supply tank but a few hours be- 
fore. This oil is said to have 
come from the wells of Fresno 
and Fullerton districts. Its spe- 
cific gravity was 24 deg. Cali- 
fornia oils vary in specific grav- 
ity from 18 deg. to 30 deg. From 
18 deg. to 24 deg. is regarded as 
a fair average. 

The weather on the day of the 
explosion, and while the oil was 
in the tank, was noticeably cold 
for the latitude, and the oil, con- 
sequently, extremely sluggish in 
flowing. Two or more qualities 
of oil were mixed in order to 
overcome the low gravity of the 
heavier, though the seller re- 
fuses to admit this, and 
claims that the oil sup- 
plied was such as the buy- 
er ordered to be delivered. 
The tank containing the 
oil was uncovered at 
the time the catastrophe 
occurred. Some sixty me- 
chanics and men were em- 
ployed about the steamer, 
mostly in the hold, where 
the light was dim and the 
temptation to employ arti- 
ficial illumination was 
great. Early in the morn- 
ing, a violent explosion 
took place, tearing out the 
sides of the vessel and 
completely wrecking the 
interior. A conflagration 
followed, blocking a 1 1 
egress from the hold and 
suffocating a dozen men, 
who were unable to make 
their escape. The destruc- 
tion is so complete that 
any attempt to raise the 
steamer will be abandoned. 
As she lies, her value will 
only be realized as scrap 
iron, and the only method 
of removal will be by the 



Prof. Hell's Aerial Experiments. 

Rumor has been rife for a long time that Prof. Alex- 
ander Graham Bell, of telephone fame, is the inventor 
of a flying-machine. In the interviews which he has 
given 10 representatives of the daily press, Prof. Bell 
has been extremely reticent. He states, however, that 
he has not invented a flying-machine, but that he has 
been engaged in experiments in kite-flying which he 
believes will have some bearing on the invention of an 
operative aeroplane. It is understood that Prof. Bell 
and Prof. S. P. Langley have collaborated to a certain 
extent in carrying out these experiments. 

The tangible result of Prof. Bell's experiments to 
the present time has been the construction of a kite 
capable of carrying up into the air a weight equivalent 
to that of a man and an engine, and of such construc- 
tion that it is capable of being used as the body of a 
ship. 





The wreck of the "Progresso" amidships. The men In the boat are grappling for boilers 




The "Progresso," with her back broken, sinking under the weight of the water thrown into her. 
THE BURNING AND THE WRECK OF THE "PROGRESSO." 



TAKING A RANGE BEHIND A BUSH. 

Forbes is the inventor. Although no official statement 
has been made on the subject, we have the best author- 
ity for stating that the new instrument will very 
shortly be adopted by the British War Office as the 
new service range finder for use both with infantry and 
artillery. It is a curious fact that although the treko- 
meter, which is the present British service range 
finder, is served out to the Brit- 
ish troops in the field, neither 
this nor any other range finder 
is ever used by the infantry or 
cavalry in the field. Even if the 
trekometer be ever used with 
artillery, British officers seldom 
rely upon it because the time 
taken is excessive, the exposure 
of the men is objectionable, and 
the errors introduced by two 
men dependent upon each other 
are fatal. 

Prof. Forbes in the early part 
of this year went out to South 
Africa at his own initiative and 
at his own expense to test his 
new range finder, which was the 
result of work on which he had 
been engaged, intermittently, 
for the past few years. After a 
series of practical trials with his 
new instrument at the front, the 
reports were sent to Lord Kitch- 
ener, who had taken a great in- 
terest in the invention. The 
Commander-in-Chief's reply was 
as follows: "Reports sent in on 
your range finder seem most ex- 
haustive, and I do not think 
anything further is necessary. 
I will submit them to the 
War Office in due course. 
Regret that I cannot make 
a personal Inspection of 
the instrument." 

The following descrip- 
tion of the range finder 
has been taken from a lec- 
ture delivered by the in- 
ventor before the Royal 
United Service Institu- 
tion: 

The range finder con- 
sists of two parts, the base 
and the binocular. The 
base, which is a tube of 
rectangular cross-section, 
consists of two half bases 
hinged together; each half 
base is one yard long. On 
the left half base at the 
hinge there is a vertical 
slot facing the range-taker 
to receive the tongue of 
the binocular. On the two 
halves of the hinge facing 
the range-taker are the 
middle openings, closed 
and opened by the middle 
shutters, which expose to 
view the glass faces of the 
middle prisms which are 
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mounted in the tubular base. At the outer end of the 
base are two cylindrical shutters, which may be ro- 
tated to expose the glass faces of the two outer prisms 
mounted in the tubular base. The outer prisms face 
the target, and the middle prisms face the range- 
taker. The binocular consists of two telescopes which 
are connected by a hinge, so that they may be adjusted 
to varying angles with each other. Between the eye 
caps is a horizontal rod on which is a graduated scale 
called the "distance-of-eyes scale." On looking through 
either telescope at the sky, a balloon is seen with the 
tail-rope hanging down. The bottom of the tail-rope 
is at the middle of the field of view. There are really 
two balloons seen as one by the two eyes. Each eye 
cap can be revolved to focus the telescope to suit the 
eye, and this adjustment may be read on focal scales 
on each eye cap from +10 to — 10 divisions. Adjust- 
ment of the left eye cap provides for raising or lower- 
ing one balloon relatively to the other. On the right 
side of the binocular there is a drum head carrying 
a dial with a flat, spiral distance-scale, registering the 
number of hundred yards from 500 yards upward. 
This scale is read by a pointer which moves along the 
spiral radially, to read successive revolutions. On the 
left side of the dial is a graduated circle, divided into a 
hundred parts with a fixed pointer. 

Fig. 1 shows the shape of the prisms and the path 
of the two beams of light from the target entering the 
two outer prisms, suffering a double reflection at each 
prism, passing along the tubular base, thence through 
the middle prisms and entering the binocular parallel 
to their original direction. The two beams of light 
pass through the object glasses GG' of the binocular, 
and form two images of the target at / and I' on the 
line of the beam of light passing through the center of 
the object glass. In Fig. 2, if T be the target, AA' the 
base, then //' are the images of the target. By swing- 
ing the telescope at the right so that the light travels 
along G i, which is parallel to G' I' then the two 
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images at V and i would be seen as one. We measure 
the distance I i, by the drum-head which works a mi- 
crometer screw. 

GI 

Now AT = X AA' 

Ii 
GI 

or distance of target = x length of base = 

Ii 
GI 

X 2 yards. 

Ii 

GI 

In the binocular used = 

Ii 
810 



number of revolutions of drumhead 
So for any distance of target D we have to mark that 
distance on the spiral scale when it and the micrometer 
screw have turned through a 

810 1,620 

number of revolutions = — x 2 yards = yards. 

D D 

For 1,000 yards it is 1.620 revolutions; for 2,000 yards 
it is 0.810 revolution, and so on. In this way the 
graduations for different distances have been, calcu- 
lated. 

In order that the range finder may be properly used, 
it is necessary that every man in the army should have 
his optical constants determined once a year and given 
to him on a card for reference. These may read as 
follows: L— 1 

R This means that left focal scale should 
D 66 
in this man's case be at — 1, the right focal scale at 0, 
and the distance-of-eye scale at 66 divisions. To take 
a range the binocular is directed toward the target, and 
the man is virtually seeing the target by means of eyes 
placed at the two ends of the base six feet apart. He 
can then judge relative distances of objects. In look- 
ing at the balloon he lays the tail rope of the balloon 
just above the target and not on any account on it. 
He notes that he sees both R and L on the balloon, else 
he is using only one eye and cannot work. Then by 



twisting the milled head one way or the other, he 
brings the balloon near to him or moves it away from 
him. He should begin with the balloon nearer than 
the target (by setting the distance scale to 500 yards) 
and watch the balloon going away as he turns the 
milled head, always keeping the tail rope above, and 
never on, the target. He stops turning when the bal- 
loon is over the target, and then he reads the difference 
on the scale in hundreds of yards. 

• ' m < 9 

New Chemical Compound. 

The aluminate of magnesium is a new product which 
M. Emile Dufour has succeeded in obtaining. An ac- 
count of the method used has been presented to the 
Academie des Sciences. In an electric furnace, using 
a powerful arc of 1,000 amperes and 60 volts, is heated 
a mixture of 100 parts of alumina and 230 of oxide of 
manganese, the heat lasting for 3 minutes. In this way 
is obtained a porous mass of a brownish-black color, 
with a metallic reflection. When broken it presents 
an irregular surface which is of a fine light green color 
and shows a number of geodes of a brown color lined 
with brilliant crystals of the octahedral system. To 
separate the compound the material is broken and 
treated with hydrochloric acid; gases are given off and 
the liquid takes a brown tint, which changes gradually 
to a light yellow. A crystalline deposit is thus ob- 
tained which is still further purified and analyzed; its 
composition corresponds to the formula AL 4 Mn. The 
aluminate of magnesium has the form of small trans- 
parent crystals of a light yellow color, having the ap- 
pearance of octahedra, but somewhat modified on the 
angles. Their density at 20 deg. C. is 4.12. This body 
is harder than quartz, and its powder is of a light yel- 
low color. It is quite stable under ordinary conditions, 
but oxidizes easily when heated in air. At a red heat 
it gradually changes color to a dark brown, becoming 
somewhat lighter upon cooling. In oxygen this oxida- 
tion, which was before only superficial, is more rapid 
and takes place below a red heat. Fluorine attacks it 
with incandescence at a red heat, but it is not acted 
upon by bromine, iodine or sulphur. It is insoluble in 
hydrochloric acid, but is easily attacked by nitric and 
hydrofluoric acids, and especially by sulphuric acid. 
Oxidizing agents, such as chlorate and nitrate of pot- 
ash in fusion, and also the alkaline oxides or carbon- 
ates, decompose it easily. 

4 Hi » 

Test of a Steel Road. 

The new steel trackway on Murray Street, between 
Broadway and Church Streets, New York city, was 
recently tested with a two-horse ash cart with a hop- 
per body of sheet iron, the whole weighing 3,700 
pounds. Instead of a dynamometer a short ice balance 
was used. It was found that the cart was started on 
the steel by a pull of 320 pounds. The wheels were 
somewhat too wide for the track, so that it was dif- 
ficult to keep them from binding on one side or the 
other against the flanges of the steel plates. It was 
while they were thus bound that a pull of 320 pounds 
was required to start the cart. Later it was found 
that only 200 pounds was required. After it had gath- 
ered way, the cart was kept moving by an average pull 
of 100 pounds. 
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The Current Supplement. 

The current Supplement, No. 1410, is distinguished 
by the usual variety of articles on engineering, elec- 
trical and mechanical subjects! The opening of the 
Assouan Dam is commemorated fittingly by a discus- 
sion of its engineering features and by illustrations of 
its more prominent portions. The English correspon- 
dent of the Scientific American continues his discus- 
sion of water-tube boilers. The present installment 
deals with the British Stirling boiler. Sir W. H. Bailey 
discourses in a scholarly way on the mechanical inven- 
tors of Lancashire, England. "Irrigation" is the title 
of a copiously illustrated article on a matter which, to 
the western portion of the United States in particular, 
has been of immeasurable importance. The article de- 
scribes painstakingly the best methods of irrigation 
which have been followed in this country. Mr. F. T. 
Jane continues his interesting fictitious naval battles. 



One of the latest long-distance and high-speed elec- 
tric railways is that from Seattle to Tacoma, which 
has recently been completed and put into operation. 
The power is furnished from the Snoqualmie Falls 
plant, which is thirty-one miles from Seattle. The 
line is about thirty-four, miles long, and the current is 
transmitted outside of the cities at 27,500 volts; and 
at substations distributed along the line, this alternat- 
ing current drives motors direct-connected to direct- 
current generators, which will supply the third rail 
with current at 600 volts. The third rail weighs about 
one hundred pounds to the yard. It is expected to 
maintain an hourly service between the two cities. 
The trains will consist of two cars, as a rule. The 
motor consists of a combination baggage and passen- 
ger car about 42 feet long equipped with motors with 
an aggregated capacity of 500 horse power, and it is 
expected to make a speed of a mile a minute. 



The Aerodrome. 

To the Editor of the Scientific American: 

The article on aerodromes by S. D. Mott, in the' 
Scientific American Supplement, No. 1399, while con- 
taining some very ingenious ideas incorporated in the 
machine therein described, makes the following state- 
ments, which I believe are ill-founded, viz.: "In con- 
clusion, it must be acknowledged that this conception 
eliminates from the problem of manflight the con- 
fusing devices usually considered indispensable for 
maneuvering a so-called airship; ... or, as it has 
been more scientifically stated by a practical, conser- 
vative engineer, one of the faculty of Columbia Univer- 
sity, 'The plan of controlling the direction of the 
lifting components of your machine by shifting the 
center of gravity is sound.' " 

An examination of the drawings leads me to believe 
that although if the aeroplanes were rigidly fixed to 
the body of the machine, including the circular ways 
of the operator's seat, the center of gravity of the 
machine might be shifted, still, according to the con- 
struction of this machine, this is not the case. It 
seems to me that the only effect of moving around on 
the circular ways would be to turn the whole body of 
the machine around the axis of the areoplanes, and 
that the operator would remain at the vertically lowest 
position, on the principle of a mouse in a wheel; or 
to give a comparison more nearly representing the 
conditions, it would be like a swimmer trying to climb 
up the side of an empty barrel in the water; the 
barrel would turn, and the swimmer sink to the lowest 
position and remain there. 

Now, as the aeroplanes in this machine must neces- 
sarily have almost frictionless bearings, it seems to 
me that although you may pull the circular ways 
around, you cannot alter your relative position toward 
the line of flight, or raise it above the lowest vertical 
position. 

Furthermore, I believe that unless a rudder of some 
kind is fixed to the machine, the machine would be 
absolutely unmanageable, being turned in every direc- 
tion by the wind, like a windmill or weathervane. 

I would suggest to Mr. Mott that he might construct 
a much simpler machine on the same lines by the use 
of the marine turbine of Col. J. J. Astor, described in 
the Scientific American of November 8, 1902, instead 
of the motive power he describes. 

F. McC, Mining Engineer. 

Mexico, December 10, 1902. 



Effect of Electricity on Plant Life. 

To the Editor of the Scientific American: 

It has long been a matter of speculation with me 
just why a rain will help plants so much more than 
any form of artificial watering. The popular theory 
is that when water is applied to vegetation by the 
latter method, the heat of the sun causes a kind of 
steam to form, which scorches it. This is obviously 
incorrect. My own conclusion, which I reached some 
time ago, and which may, for all I know, be the ac- 
cepted scientific explanation, is that rain stimulates 
the plants on which it falls because it is charged with 
electricity, and that the mere wetting of a plant has 
little effect on it. 

A few weeks ago I was reading, in your journal, 
I believe, of an experiment that confirms my view, and 
incidentally suggests an idea, which, if carried into 
execution, might prove of immense value. It appears 
that some experimenter passed a current through 
some pots in which plants were growing, with the 
effect that they showed a decided gain in size and 
fertility over those similarly situated, but not so 
treated. The difference, if I remember aright, was 
forty per cent. 

Now, why would it not do to apply water electrically 
charged to the vegetation, and thus simulate, as nearly 
as could be, nature's method? The water could be 
placed in a vessel from which the electricity could not 
escape, an insulated barrel, for instance, or a pail 
bottomed with rubber or glass. After the water was 
charged, it could be applied with the aid of an or- 
dinary rubber hose, with a non-conducting nozzle; and 
that would be all that was necessary. 

Now, I am not an electrician, and have not the 
means of trying this experiment myself, but if some 
experimenter would follow my suggestion, I believe dis- 
coveries of great practical value might be made. 

Sydney C. Haley. 

Eustis, Fla., December 18, 1902. 



Within the past few months, the Rogers Locomotive 
Works at Paterson, N. J., have been enlarged by the 
addition of two large tracts of land. On one of these 
a new erecting shop is being built, and the other 
piece will be used for yard purposes principally, al- 
though some new buildings will be erected thereon. 
An imposing building for the construction of tenders 
will soon be under way. and extensions are being made 
to the boiler and hammer shops< 
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Our Foreign Commerce. 

The figures of the foreign commerce of the United 
States during the eleven months ending with Novem- 
ber, which have just been completed by the Treasury 
Bureau of Statistics, indicate a phenomenal activity 
among the manufacturers of the country and exporta- 
tions quite as large as could be expected in view of 
the crop shortage of last year. The value of manu- 
facturers' materials imported into the United States 
during the eleven months ending with November this 
year is $407,603,599, against $353,417,288 in the corre- 
sponding months of last year, and forms 46% per 
cent of the total imports, against 44 per cent of the 
total imports in the corresponding months of last year. 
Manufactures exported during the eleven months of 
1902 amount to $377,635,961, against $362,392,181 in 
the corresponding months of last year, and form 31.8 
per cent of the total, against 27.8 per cent of the total 
exports in the same months of 1901. The total im- 
ports are $75,000,000 in excess of those for the corres- 
ponding months of last year, and of this increase of 
$75,000,000, $54,000,000 was in the class "manufactur- 
ers' materials" and the remainder manufactures and 
luxuries, articles of food and animals showing a reduc- 
tion of $10,000,000, as compared with the importations 
during the corresponding months of last year. 

Nearly all of the great articles required for use in 
manufacturing, with the single exception of india rub- 
ber, show a marked increase in importations. Impor- 
tations of raw silk, for example, amount to $40,905,393 
in the eleven months of this year, against $35,411,000 
in the corresponding period of 1901; hides and skins, 
$53,022,521, against $50,877,797 in the eleven months of 
last year; tin for use in manufacturing tin plate, 
$19,532,807, against $17,415,302 in the corresponding 
months of last year. India rubber importations show 
a slight falling off, the total for eleven months being 
$22,568,786 this year, against $25,929,985 in the same 
months of last year. 

The most striking increase in importations is in 
manufactures of iron and steel, which amount, for the 
eleven months, to $36,766,961 in value, against $18,- 
267,677 in the corresponding months of last year, the 
value of the importations having thus more than 
doubled this year as compared with last year. Prac- 
tically every item in the list of iron and steel manufac- 
tures shows a marked increase. The export figures of 
iron and steel manufactures show a reduction, the total 
exports for the eleven months being $90,136,024 this 
year, against $94,091,967 in the same months of last 
year and $119,604,848 in eleven months of 1900. 

The total exportation of the eleven months falls 
$116,000,000 below that of the corresponding period of 
1901. This reduction occurs in agricultural products, 
of which the exportations during the eleven months of 
this year fall $130,000,000 below those of last year, in- 
dicating that in the other great classes, especially man- 
ufactures, there is an increase. This reduction of 
$130,000,000 in agricultural exports is due in part to 
the increased home demand, in part to the loss of a 
part of the corn crop of last year, corn exportations 
having fallen from $49,501,374 in eleven months of 
1901 to $6,745,151 in the corresponding months of this 
year. There is also a considerable reduction in the 
value of wheat exported, due to the fact that last year's 
exportations were exceptionally large. 



Governmental Aid in Improving Our Highways. 

The system in vogue in some States, of appropriating 
sums of money for road improvement in towns and 
villages, provided the taxpayers of these places pay one- 
half or other proportionate amount of the expense in- 
volved, has been found to operate so well that the bill 
recently introduced in the House of Representatives by 
Mr. Brownlow, for the purpose of establishing a Na- 
tional Bureau of Road Construction, appears to be the 
logical outcome of it. This bill provides for a new 
Bureau of Public Roads in the Department of Agricul- 
ture, whose object shall be "to instruct, assist, and co- 
operate in the building and improvement of the public 
roads, at the discretion and under the direction of the 
Director of said Bureau, in such States, counties, par- 
ishes, townships, and districts in the United States as 
shall be determined upon by said Director. The general 
policy of such Bureau shall be to bring about, so far as 
may be, a uniform system of taxation for road purposes 
and a uniform method of road construction, repair, 
and maintenance throughout the United States, and to 
co-operate with any State or political subdivision there- 
of in the actual construction of permanent highways." 

The new Bureau is to be under the general super- 
vision of the Secretary of Agriculture, and is to have 
a Director and suitable corps of clerks, civil engineers, 
field and road experts, a chemist and assistant i$i< 
charge of the road material laboratory, a petrographer, 
and such other officers, agents, and servants as may be 
required for carrying out the provisions of the Act. 

The bill provides an appropriation of $75,000 for sala- 
ries and general expenses of the Bureau, and for the 
purpose of enabling the Director "to make inquiries 
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in regard to systems of road building and management 
throughout the United States; to make investigations 
and experiments in regard to the best methods of road 
making and the best kinds of road-making materials; 
to co-operate in the building of object-lesson roads in 
the several States; to employ local and special agents, 
clerks, assistants and other labor required in conducting 
experiments and collecting, digesting, reporting, and 
illustrating the results of such experiments; to inves- 
tigate the chemical and physical character of road 
materials; to purchase necessary apparatus, materials, 
supplies, office and laboratory fixtures; to pay freight 
and express charges and traveling and other -necessary 
expenses; to prepare, publish, and distribute bulletins 
and reports on the subject of road improvement; to en- 
able him to instruct and assist in the building and 
improving of the public roads and highways in such 
States, parishes, counties, townships, and districts in 
the United States as shall determine to follow the 
plans and methods directed and determined upon by 
the Director of said Bureau; and to enable him to 
assist agricultural colleges and experiment stations in 
disseminating information on the subject of improved 
roads. 

"Any State or political subdivision thereof, through 
its proper officers having jurisdiction of the public 
roads, may apply to the Director of the Bureau for co- 
operation in the actual construction of a permanent 
improvement of any public highway within the State, 
by presenting an application accompanied by a prop- 
erly certified resolution stating that the public interest 
demands the improvement of the highwa'y de- 
scribed therein, but such description shall not 
include any portion of a highway within the 
boundaries of any city or incorporated village. 
The Director of said Bureau, upon receipt of 
any such application, shall investigate and de- 
termine whether the highway or section thereof 
sought to be improved is of sufficient public importance 
to come within the purposes of this Act, taking into 
account the use, location, and value of such highway 
or section thereof for the purposes of common traffic 
and travel, and for the rural free delivery of mail by 
the United States Government, and after such investi- 
gation shall certify his approval or disapproval of such 
application. If he shall disapprove such application, 
he shall certify his reasons therefor to the public offi- 
cer or officers making the application; but if he .shall 
approve such application, he shall cause the highway 
or section thereof therein described to be mapped, 
both in outline and profile. He shall indicate how 
much of said highway or section thereof may be im- 
proved by deviation from the existing lines whenever 
it shall be deemed of advantage to obtain a shorter or 
more direct road without lessening its usefulness, or 
wherever such deviation is of advantage by reason of 
lessened gradients. He shall also cause plans and speci- 
fications of such highway or section thereof to be made 
for telford, macadam, or gravel roadway, or other suit- 
able construction, taking into consideration climate, 
soil, and material to be had in the vicinity thereof and 
the extent and nature of the traffic likely to be upon 
the highway, specifying in his judgment the kind of 
road a wise economy demands. The improved or per- 
manent roadway of all highways so improved shall not 
be less than eight nor more than twenty-four feet in 
width, unless for special reasons it is required that it 
shall be of greater width. He shall, if requested by the 
application, include provisions for steel-plate or other 
flat-rail construction in double track." 

Upon the completion of the maps, plans, and specifi- 
cations, an estimate is to be made of the cost of con- 
struction and submitted to the officials from whom the 
application for assistance proceeded. These officials 
must then file a second application, confirming the first, 
before the Director is authorized to advertise for bids 
in the vicinity of the work. In case the line of the road 
is to be changed and a new right of way has to be 
obtained, the applicants must secure this. 

In regard to the expense of the construction, the 
Federal government bears one-half of this. The other 
half may be divided between the applicants, the county, 
and the State, if so desired, or may be borne by either 
alone. An appropriation of $20,000,000 is asked for to 
cover the cost of construction, with the provision that 
;io State shall receive a greater proportion of the total 
amount appropriated than its population bears to the 
population of the United States. 

The results of governmental supervision in road con- 
struction will in time be far-reaching and of vast im- 
portance. A scientific study of materials and methods 
of road building, aided by experience which will soon 
be had as to the most suitable construction for varying 
conditions of soil and traffic, will enable the govern- 
ment to build roads that will last indefinitely, if prop- 
erly maintained. The only weak point in the present 
bill seems to be, that no provision is made for such 
maintenance and keeping in repair of roads thus con- 
structed. This, however, can be easily added, and 
doubtless will be before the bill is passed. With its 
passage, the construction of a splendid transcontinen- 
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tal highway will become a possibility which, let us 
hope, will be realized in the near future. 



Sociological Aspect of the Irrigation Problem. 

In a paper read before the American Association for 
the Advancement of Science, Mr. Guy E. Mitchell 
stated that the reclamation of arid America through 
government construction of irrigation works will fur- 
nish for years to come an effective outlet for the in- 
dustrious surplus population of our great cities. The 
irrigation sections of the West present almost ideal 
rural conditions. The tendency is, where water is 
used for farming, to subdivide land into small indi- 
vidual holdings, which gives to ■ a community a pros- 
perity and stability not found in larger farming dis- 
tricts, nor in cities. This is not a new idea. But 
while this is being done, the people of the entire 
United States will become so educated in irrigation 
matters and irrigation methods that there will be a 
gradual spreading eastward of the irrigation idea. 
This will eventually result in the subdivision of 
great numbers of large eastern and southern farms 
and plantations which are now farmed without thought 
of artificial water supply, into smaller irrigated farms. 
Never a season goes by, even in the best watered dis- 
tricts of the rain belt, that there is not some period of 
plant growth where the judicious application of water 
would very greatly increase the yield, and in some 
years double and treble it. It takes only a year of ex- 
cessive drought among extern farmers to get them 
talking about irrigation, but little comes of it for the 
reason that they are entirely unfamiliar with irriga- 
tion methods and have no idea how to go about the 
practice of supplementing the natural water supply. 
The irrigation, then, of the one hundred million acres 
of western plains and valleys, while it will create in- 
numerable small rural homes of five, ten, twenty or 
thirty acres each, will serve further to encourage sub- 
division of larger areas in the East and South and tend 
to make the small farm and home a general rule ■ 
throughout the entire country. 

Under wise administration, arid America has a 
glorious future. With her countless small farms and 
rural homes, communities where people live in the 
open air, till the soil with their hands and yet enjoy 
the privileges and advantages of the city, she will 
prove the sheet anchor of the republic in any time of 
national peril; while from her will radiate eastward 
the same idea of the division of the large into small 
farms, and the utilization of the stream and the pond 
in making certain and increasing an oftentimes unre- 
liable crop. 



Science Notes. 

The contract for replacing the great telescope that 
was destroyed by fire recently at the Yerkes Observa- 
tory at Williams Bay, Wis., will probably be given to 
Prof. John Brashear. Six months will be required to 
complete the work. 

It is very doubtful whether the splendid work carried 
on at Ben Nevis will be continued. Want of funds 
threatened an interruption in the observations some 
years ago. Then Mr. Mackay Bernard, of Dunsinnan, 
came to the rescue. Since 1883 the Ben Nevis Observa- 
tory and the Low-Level Observatory at Fort William, 
connected with it, have altogether cost £ 24,000, some of 
the observers giving their services for the cause; 
£17,000 were received by subscription. The Meteoro- 
logical Council has allowed £100 yearly for the Ben 
Nevis Observatory, and, since 1890, £ 250 for the Fort 
William station. The direc ^rs Were officially inform- 
ed this summer that the latter sum would be stopped. 

The Department of Vertebrate Paleontology of the 
American Museum of Natural History has come into 
possession of three specimens of rare interest. The first 
is the complete skeleton of a small dinosaur, which has 
been named "the bird catcher," by reason of its apparent 
ability to run fast and its long, slender, grasping fore 
limbs. The second specimen is the great Portheus mo- 
lussus, secured by Charles H. Sternberg in Kansas in 
1900. The fish is 16 feet long, and is one of the most 
striking specimens of a fossil to be found in any of the 
world's museums. The third exhibit is a superb pair 
of tusks of the great Elephas imperator, found last year 
in Texas. The tusks are 13V. feet in length and about 
2 feet in circumference. 

Floyd J. Metzger makes a preliminary announcement 
on a new method of separating thorium from cerium, 
lanthanum and didymium. He finds that from a 40 per 
cent alcoholic solution, thorium is precipitated quanti- 
tatively on the addition of fumaric acid, while no 
change is produced by that reagent in cold solutions of 
cerium, lanthanum or didymium. When thorium is 
precipitated in this way in the presence of the above- 
mentioned elements, traces of these are carried down 
with the thorium, but may be removed by a single 
reprecipitation. A number of other weak organic acids 
are being investigated in the same way. and several of 
these show interesting results. — Journ. Amer. Chem, 
Soc. 
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OPENING OF THE FIBST SECTION OF THE PACIFIC 
CABLE. 

A Pacific cable, which was, for many years, the 
dream of the late John W. Mackay, at length is near- 
ing accomplishment, the opening of the first section 
from San Francisco to • Honolulu having occurred on 
New Year's day. The cable, when completed, will 
reach from San Francisco to Manila, in the Philippine 
Islands, a distance of 6,912 miles. A branch to Hong 
Kong, China, is contemplated later. The second sec- 
tion is to extend from Honolulu to the Midway Islands, 
the third from the latter point to Guam, and the fourth 
from Guam to Manila. Cable for the last three sec- 
tions will soon be laid in order, now that the first has 
been completed. Tlie total cost of the cable will ex- 
ceed ?12,000,000. 

Beyond the extreme depth met with in places, the 



bed of the sea along the route of the cable presents 
no extraordinary difficulties to laying the cable, or to 
its subsequent maintenance. The most hazardous por- 
tion is that between San Francisco and Honolulu, 
where depressions of 5,160 and 5,269 fathoms have 
been encountered. This part of the route is extremely 
irregular in profile, and is marked by mountains of 
immense elevation and by valleys of great depth. A 
level plain, with an average depth of 2,700 fathoms, 
extends all the way from Honolulu to the Midway 
Islands; the bottom being of soft mud and extremely 
favorable for cable laying. Toward Guam, an average 
of 3,200 fathoms is found. Favorable conditions are 
maintained throughout the entire distance. The last 
section is similar in its profile to section 1, though the 
depth averages less, being from 1,400 to 2,700 fathoms. 
The sea bed in this section is extremely irregular in 



outline, with many reefs and depressions. From the 
central office in San Francisco to the ocean beach, a 
distance of 37,000 feet, the shore end of the cable is 
laid in an underground iron conduit 3% inches in diam- 
eter. Four independent wires, perfectly insulated, are 
inclosed in the iron conduit. The landing station at 
the shore is a plain, substantial structure, and contains, 
besides rooms for the operators, testing rooms for the 
necessary instruments. The sea cable itself is built 
around a core formed of copper wire insulated by 
gutta percha covering, around which layers of jute 
yarn are wound. This, in turn, is sheathed in small 
cables, each formed of several strands of steel wires. 
An outer covering of jute yarn, the whole saturated 
with a bituminous compound, binds together the con- 
ducting and protecting wires in one solid mass, thus 
forming the complete cable. 




Stem ol Cable Ship, Showing Big Sheaves over which the Cable Is Paid Out. 



Landing Station of Pacific Cable, on Ocean Beach, San Francisco. 




Coil of 6}£ Miles of Cable on the Deck of the Steamer " Newsboy." 



Mr. Clarence H. Mackay. Mayor of San Francieco. 

Notables at the Landing of the Pacific Cable. 




Landing of the Pacific Cable. The Cable Ship " Silvertown " Loaded with the San Francisco-Honolulu Cable 

OPENING OF THE FIKST SECTION OF THE PACIFIC CABLE. 
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The first section of this new cable was opened late 
in the evening of January 1, when the splicing of the 
deep sea portion to the shore end on the island of 
Honolulu was accomplished. The cable steamer "Sil- 
vertown," after successfully laying the 2,400-odd miles 
of cable in the depths of the Pacific Ocean, was obliged 
to stand by for several days and wait for a sufficiently 
calm sea in which to lay the Honolulu shore 
end, before the final splicing could be made. 
The laying of the shore end on the island 
was much more difficult because of the na- 
ture of the bottom, on which are many coral 
reefs; and if a calm sea was necessary tc 
accomplish this successfully on the sandy 
San Francisco shore, it was imperative on 
the Hawaiian coast. As the shore ends of 
a cable are the most difficult portions to 
lay, the method of procedure being much 
the same, however, in every case, a brief 
account of the opening of this great enter- 
prise by the laying and christening of the 
San Francisco end of the new cable, will 
be of interest. 

■An attempt was made on Friday, De- 
cember 12, to bring the cable ashore, but 
this was frustrated by the strong currents 
and heavy surf breaking on the beach. 

On Saturday, December 13, a piece of the 
cable, the total 
length of which is 
>,413 miles, was cut 
off and coiled up on 
the deck 0; a light 
draught steamer, the 
"Newsboy." This 
piece used for the 
connection was 6% 
miles long. As the 
"Silvertown" could 
not approach any 
nearer shore on ac- 
count of her heavy 
draught— 28 feet— it 
was necessary to em- 
ploy a smaller steam- 
er for laying the first 
six miles of cable. 

Soon after 5 
o'clock on Sunday 
morning, December 
14, the "Newsboy" 
steamed out of San 
Francisco Harbor; 
and a little after 7, 
the anchor was 
dropped about half a 
mile to the south of 
Cliff House and 
about one-third of a 
mile from the ocean 
beach, to the west 
of the city of San 
Francisco. The 

morning was bright 
and full of sunshine, 
and the surf rolled 
in lazily in three 



was dropped into the ocean, and a team of twelve 
horses began to haul it ashore. As the cable was paid 
out from the "Newsboy," balloon buoys were attached 
to it at intervals of ten fathoms, seventeen of them 
intervening between the vessel and the line of 
breakers. 

Shortly before 10 o'clock Mr. Clarence Mackay, Mr. 




already in position. Meanwhile the steamer "News- 
boy" was making her way out to the cable- 
ship "Silvertown," paying out the 6V2 miles as she 
went. When all was paid out, the end was at- 
tached to an anchor buoy and dropped overboard 
till the "Silvertown" should be ready to pick it up 
and begin the work of splicing it to the main 
cable. It was past 6 o'clock in the evening 
before this work was finished and the "Sil- 
vertown" had started on her voyage to the 
Hawaiian Islands. At 8:55 P. M. a message 
from Mr. Benest to Mr. Mackay announced 
that all was well. During the whole trip, 
the cable was tested, night and day, in a 
cable hut built on the sand dunes about 
two blocks distant from the spot where 
the cable was landed. 



A Typical Pipe Line, and an Open Ditch for Conveying Oil to the Earthen 

Reservoir 



A Fire in the Spindle Top District. 
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A Lake of Oil, 



The Great Higgins Reservoir in the Beaumont District. 



OIL ?IRES IN THE SOUTHWEST. 

BY DAY ALLEN WILLEY. 

Since the discovery of oil in large quan- 
tities in the Southwest several of the prin- 
cipal districts have suffered great damage 
by fire, conflagrations being started by 
carelessness of employes of the oil com- 
panies as well as others, which have spread 
over an extensive territory and have proved 
very destructive to not only derricks but 
the pumping plants 
and reservoirs. Sev- 
eral fires of unusual 
magnitude have oc- 
curred in the Spin- 
dle Top district, 
while a few months 
ago one of the larg- 
est wells in the Jen- 
nings, La., region 
caught fire, the 
flames only being 
extinguished after 
several weeks had 
elapsed from the 
time the fire 
started. 

The conditions, 
especially in the 
Beaumont district, 
are such that the 
utmost precaution 
must be taken, ow- 
ing to the highly 
inflammable charac- 
ter of the plants, 
also to the fact that 
much of the soil is 
literally saturated 
with oil. At present 
it is estimated that 
about 220 wells are 
being operated a t 
Spindle Top, but 
fully three times as 
many derricks have 
been erected, some 
of them so close to- 
gether that the pnd 




Fighting: the Jennings Oil Fire. 



Boilers Used at the Jennings Fire, snowing Connections with the Pipe Lines. 
HOW OIL FIRES AXE EXTINGUISHED. 



lines, breaking gently. A boat of the United States 
Life-Saving Service rowed out through the breakers, 
carrying a light line, one end of which was given to 
the "Newsboy." This line -was bent to a heavier line, 
.0 which the cable was attached. At 9:15 A. M., the 
end of the cable, with a balloon buoy attached to it, 



Gage, the Governor of the State, his daughter, and 
others reached the beach, and the end of the cable was 
dragged out of the ocean on to the sand, and Miss 
Gage then christened the cable, dedicating it to the 
memory of Mr. John W. Mackay. The end which had 
just been brought ashore was then spliced to the end 



of one framework almost touches another. The area 
of Spindle Top is comparatively small, and for two 
years oil has been secured through a natural flow and 
by pumping. When the gushers were first brought in, 
it will be remembered that so much enthusiasm was 
manifested over the great yield that some were allowed 
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to discharge their contents into the air merely in order 
to allow people to witness the spectacular display, 
which attracted crowds from the vicinity and adver- 
tised the region throughout the country. It would be 
impossible to estimate the immense quantity of oil 
which was wasted in this way, for no effort whatever 
was made to force the supply into tanks or even earthen 
reservoirs. It spread over the surface of the ground, 
filling the natural depressions in the prairie and even 
covering the beds of streams in the vicinity. It was 
stated that some of the great wells, like the Lucas 
gusher, flowed fully 50,000 barrels in 24 hours, but as 
there was no means of gaging the flow, these statistics 
are merely guesswork. There is no doubt, however, as 
to the enormous quantity which was wasted, probably 
aggregating over a million barrels. 

After the flow had been controlled and the work of 
providing storage for the fluid was under way, months 
elapsed before sufficient reservoir capacity was afforded 
to provide for the yield, while the pipe lines to the 
seacoast were not finished until nearly a year after the 
discovery of the Spindle Top field. Not only were large 
tanks of sheet metal constructed, but reservoirs dug 
in the prairie and surrounded with merely earthen em- 
bankments to keep the oil from escaping. While some 
of these were served by pipe lines, a very large quan- 
tity of the oil was conveyed to them through narrow 
trenches dug in the prairie, ra'nging from a foot to four 
and five feet in width and from two to six feet in depth. 
They were not completely filled with oil, but such a 
proportion of the overflow from the wells was diverted 
to them that the quantity conveyed in these ditches at 
times was far more than that carried by the pipe lines. 
One of the earth reservtfirs, known as the "Higgins," 
covered several acres in extent, and in fact was a lake 
of oil, in some places being nearly twenty feet in depth, 
while tanks were built ranging from 1,000 barrels 
upward. 

Such has been the abundant yield of the fluid that 
gross carelessness has prevailed, especially in the Spin- 
dle Top district, in husbanding the supply. Much of 
the oil has escaped through leaks in the trenches; the 
pipes have frequently burst, discharging their contents 
over a large area, while many of the tanks have been 
so hastily constructed that they were- not tight. In 
short, the oil has saturated everything, and merely the 
flame of a match thrown upon the ground has been 
sufficient, in several instances, to start disastrous fires. 
The first great fire in the Texas field is said by people 
in the vicinity to have been caused by a man going 
into a settling tank with a lighted lantern, the door 
by which the wick was ignited being carelessly left 
open. The flames coming in contact with vapor in the 
tank caused an explosion which immediately set fire to 
the interior. Another explosion threw burning oil 
against several derricks, which ignited, according to 
the statements of spectators, as if composed of tinder. 
Sparks were carried to a 4,000-barrel reservoir, which, 
in a few hours, was reduced to a mass of twisted metal. 
This fire practically destroyed property covering ten 
acres of the most valuable territory, and raged for two 
weeks. The greatest fire in the history of the Texas 
field was undoubtedly that in what is known as the 
Hogg-Swayne tract, which occurred in September last. 
At one time fifty wells were ablaze, and over one hun- 
dred derricks were destroyed, while twenty workmen 
employed in the vicinity lost their lives before they had 
time to escape. 

The great damage done by the first oil fires in the 
Southwest was in a measure due to the ignorance of 
the best means of fighting them. At first water was 
tried, but it merely made matters worse by spreading 
the burning liquid, having no effect whatever in extin- 
guishing it. Then earth was used to confine the flames 
to a certain district. The "Ten acre fire," as it is still 
called, was finally confined in this manner, several hun- 
dred men throwing up a bank of earth about the 
burning area which kept it from spreading to other 
portions, and finally the fire became exhausted for 
want of material on which to feed, when the embers 
were smothered by shoveling earth upon them. Soon 
after the drilling of the first gushers at Spindle Top, 
fire broke out during an exhibition near one of the 
small derricks. Fortunately it was extinguished by 
the spectators, who realized the great danger, and not 
only threw earth upon it but in some instances stamped 
it out with coats and blankets. 

In recent attempts at fire fighting in Texas and Louis- 
iana, however, steam has been used to good effect, 
and it appears to be the only effective means of extin- 
guishing oil flames, as the earth is useless except after 
the fire has died down sufficiently to allow the shovel- 
ers to approach closely to the burning area. It was 
first tried near Beaumont by John Ennis of that city, 
the steam being applied through an iron pipe hastily 
laid and connected with the boiler of a portable engine 
removed to a safe distance from the fire. After the 
Jennings fire had raged for over two weeks Mr. Ennis 
was sent for to plan some means of extinguishing it, 
for, on account of the quantity of oil in the burning 
wells, it threatened to continue indefinitely. The near- 



est towns were searched for boilers which could be 
brought to the location, and twelve were secured in 
all, ranging from 20 to 30 horse power. They were 
set up in a semi-circle and a group of three or four 
connected to lines of iron pipes, which were laid to 
points as near the burning area as the men could ven- 
ture in safety. Then fires were lighted in the furnaces 
and a full head of steam generated, which was turned 
upon the flames in jets. One group of boilers was con- 
tinually held in reserve, so that its jet could be used 
when it was necessary to suspend operations in another 
group. In this way steam was continually applied to 
the fire for several days until the flames were so 
reduced in volume that they could be smothered with 
earth. Since then steam has been used in a number 
of instances, but in the Jennings fire the horse power 
of the combined boilers was far greater than in any 
other case. 

<m « » ) m 

ABE THE SENSES OF THE LOWERANIMALS STJPEBIOB 
TO OUES? 

BY J. CARTER BEARD. 

It will at once be recognized that as we can possess 
no other knowledge of external things than that 




Head of Bat (Mormopos blainviJli) showing peculiar sense organs. 




Upper figure Grasshopper, whose ear is in his foreleg. Middle figure. — 

Ear of grasshopper, showing thigh and part of the tibia containing the 
ear. Lower figure.— Tibia of ant, showing an organ of hearing analo- 
gous to that of the grasshopper, but formed to hear sounds inaudible 
to the human ear. 




Male and Female Mason Bee, marked with a drop of white paint for 
identification. 

founded upon the reports which our five senses elect 
to bring us, our information must necessarily be 
bounded by their limitations. 

But, although we cannot have any true or adequate 
conception of sense discernments belonging to regions 
beyond the powers and jurisdiction of our own percep- 



tive faculties, we know that such regions exirt, and 
it is demonstrable that they are, in certain cases, to a 
greater or lesser extent, accessible to many of the 
lower animals. 

It is not easy perhaps to appreciate, in any just de- 
gree, the imperfectness of the few faculties we possess 
of perceiving external things, until a comparison is 
made between them and the perceptive capacities de- 
veloped in other animals. 

A multitude of living creatures, far below us in the 
scale of animated existence, might justly consider our 
senses, as contrasted with those they themselves 
possess, the veriest rudiments of such powers; an 
osprey, for example, which from the height of more 
than a hundred feet discerns beneath the wind-rough- 
ened water fishes no larger than the palm of a man's 
hand, and accurately measures with its eyes the dis- 
tance its quarry swims beneath the surface; a barn 
owl, which chases and captures in the dark, bats 
whose irregular flight your eyes can hardly follow in 
the early twilight, would doubtless, could it compare 
our power of vision with its own, appraise it at so 
low a rate it might be scarcely worthy of the name; a 
bat, whose wonderfully constructed microphonic ears, 
nerve-netted wings, and strange foliated face organs, 
enable it, without coming in contact with the objects 
shrouded in utter darkness, to perceive and avoid them 
in its flight, must necessarily, could it know the extent 
of our powers of hearing and of our tactile sense, con- 
sider them extremely deficient; or a dog, which can un- 
erringly select by its sense of smell any one particular 
duck out of a hundred, were he able to contrast the 
olfactory capacities of men with those of dogs, might 
have reason to pronounce the former almost entirely 
lacking. 

The careful study of the sense organs of the lower 
animals and of the functional power and character of 
F.uch organs, which has now been carried on for a 
number of years, has arrived at results that are not 
only very interesting in themselves, but which form 
extremely valuable and important data in the sciences 
of comparative physiology and psychology. 

There is a wonderful analogy between the way in 
which waves of sound affect the ear and the way waves 
of light affect the eye. A ray of sunlight shining through 
a prism, and separated into the succession of colors 
called the spectrum, is only visible in part to human 
vision. Below the red at one end, and above the violet 
at the other, as we all know, are rays which are in- 
visible to us. 

The lowest tones audible to us correspond to the 
red end of the spectrum. Like the waves of light 
which constitute the red rays, those which fall upon 
our ears as the deepest are the slowest, while notes 
answering to the rapid, luminous vibrations composing 
the violet rays, are the lightest and shrillest the ear 
can distinguish. The possibilities of human color 
vision are limited to the seven rays of the spectrum, 
and those of human hearing to sound waves of between 
thirty (the slowest the ear can distinguish) to forty- 
five thousand to the second. Beyond these limits we 
are blind and deaf to sensations, of the existence of 
which, although our eyes and our ears are not of a 
nature to distinguish them, there can be no doubt. 

A series of experiments was made, several years ago, 
with light of different wave-lengths on ants, to dis- 
cover, if possible, whether or not the limits of vision in 
these insects were the same as in ourselves. After a 
number of observations demonstrating the fact that 
ants are sensitive to the ultra-violet rays which lie 
beyond the range of our vision, the question arose how 
two media, identical in color to our eyes, but one of 
which transmitted and the other intercepted the ultra 
violet rays, would affect the ants. A solution of iodine 
in bisulphide of carbon, and also one of roseine, car- 
mine and indigo, combined in such proportions as to 
produce the same shade of the same color as the 
former, were prepared. To human sight the two liquid 
solutions were identical; but, in point of fact, the ultra- 
violet rays, shut out by the bisulphide mixture, passed 
freely through the other. Exactly equal quantities of 
these solutions in flat-sided glass bottles of the 
same size and shape were placed over a nest of the 
European black ant (Formica fusca) . In no less 
than twenty observations the ants showed so decisively 
a power of discriminating between the two, and so 
decided a partiality for gathering under the bottle 
which shaded them from the ultra-violet rays, that no 
doubt remains that a radical difference between the 
twj solutions was recognized and sensibly felt by 
them. 

This series of experiments, tak»n in connection with 
many previously made and described, shows conclu- 
sively that the limits of vision in ants are not the 
same as in ourselves. 

Now as every ray of homogeneous light is seen as a 
separate color, rays of light beyond the violet must re- 
veal to ants a color differing from any we know, as 
these differ among themseLves, a color of which we can 
form no conception. 
Again, as the combination of all the colored rays 
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visible to us in the spectrum makes our white light, 
it must necessarily vary from the white light seen by 
these insects, because it wants the supplementary color 
which they are, but we are not, able to perceive; and 
as there are few objects in nature in which the blend- 
ing of several colors does not occur, it is evident that 
by adding another to the three primitive color ele- 
ments, red, blue and yellow, we must obtain radically 
different color effe.cts than any we have ever seen, and 
that this must make objects look very different to ants 
from what they do to us. 

Many insects, unable to produce sounds which 
we can distinguish, possess nevertheless sound- 
producing apparatus, and elaborate organs of 
hearing analogous to those belonging to other and 
in general larger species, quite capable of making 
themselves heard. It is certain that a number of 
species of animals hear sounds that we cannot 
hear. 

Arthropods in general are indifferent to ordinary 
sounds. It is possible the compass of hearing 
possessed by some animals lies in the range of air 
vibrations above our own, that they can hear no 
sounds as low as the highest note that is audible 
to us, as we can hear none as high as the lowest 
that is audible to them. 

But it is without doubt the sense of smell, it 
indeed we may believe that all the phenomena 
credited to this sense properly belong to it, which 
attains its greatest development among insects. 
Professor N. S. Shaler, of Harvard University, as- 
serts that a female gypsy moth (Ocneria dispar) 
will, by an odor so subtile as to be imper- 
ceptible to human olfactories, "attract males from 
the distance of about a mile away." Albrecht Bethe, 
the German entomologist, states that a male moth 
(species not stated) has been known to locate a 
female several miles distant. Prof. Jordan, president 
of the Leland Stanford, Jr., University, writes: "In the 
insectory a few years ago, a few females of the beau- 
tiful Promethia moth (Callosamia promethia) were in- 
closed in a box which was kept inside of the insectory 
building. No males had been seen about the insectory 
nor in its immediate vicinity, although they had been 
sought for by collectors. A few hours after the begin- 
ning of the captivity of the female moths, there were 
forty male Promethias fluttering about over the glass 
roof of the insectory. They could not see the females, 
yet had discovered their presence in the building. 

The sense of smell is most nearly allied to that of taste. 
Hearing and seeing depend upon nerve responses to 
vibrations in the air and in the ether. In order to 
taste a substance, it has to be wholly or partially dis- 
solved; in order to smell a substance, it must encounter 
the olfactory organs as a vapor, an emanation, a 
cloud of particles arising from odoriferous mat- 
ter. An odorous substance can be readily in- 
closed so that little, if any, odor escapes. 

Now in the first instance adduced, a cloud of 
imperceptible odor arising from an odor-pro- 
ducing organ, situated somewhere about the 
body of a little insect an inch long, spreads on 
every side for "about a mile" at least, and is 
dense enough at that distance to affect the 
sensory organs of the male moth. 

In the second instance adduced, the cloud 
extends to the distance of several miles without 
losing its virtue; and in the third, it not only 
penetrates through the box in which the female 
insect is kept inclosed, but also the glass roof 
of the insectory and extending outward to an 
unknown distance, mingled with, perhaps, as 
many as a million stronger odors, meets the 
male moths, which are able to differentiate it 
from all others, and to know the exact direction 
from which it comes. 

Many animals can follow a scent trail left 
by another upon the surface of the ground; but 
to follow unerringly to some distant point in 
space, from which it arises, an odor extending 
indefinably in every direction in the air, is a 
very different proposition. 



ONE OF THE LARGEST TREES IN THE WORLD. 

BY WALTER L. BKASLEY. 

The American Museum of Natural History 
has now on exhibition one of the largest sec- 
tions of a tree ever brought from a forest. The 
fast passing away of the big trees, the majestic 
relics of the forest primeval and prehistoric 
times, due to the ax of the commercial lumber- 
man, is rapidly going on, and it will only be a question 
of time when all save those in government and State 
reservation groves will be cut down. Recently the 
government sent an expert forester and secured a 
magnificent cut from one of the giant Sequoias of the 
King's River area, Southern California. The tree 
stood over 300 feet in height, and measured 90 feet at 
the base. A section 20 feet above ground was obtained 
4 feet thick and weighing 50 tons. The diameter of 
the block is a little over 18 feet, and its circumference 
measures 56 feet. The specimen is highly polished and 



will be the main feature of the new wing of the For- 
estry Hall. Prof. H. C. Bumpus, Curator of the de- 
partment, has illustrated the life-history of the tree 
in a striking and unique manner, by placing tags 
marking every hundred years of growth, which is 
estimated from the cross-section concentric rings. In 
addition the great events and happenings in geology 
and other sciences are likewise recorded in these rings. 
The tree began to grow 550 A. D., and was 13 feet in 
diameter when Columbus reached our shores. Some of 
the trees in the same vicinity are said to be from five 




RAILWAY TIE AND FASTENING. 

to eight thousand years old. Forest experts have 
estimated that a tree of this size contains 750,000 feet 
of lumber, which being cut into telegraph poles 8 and 
9 at the base and 4 and 5 at the top, and 24 feet high, 
would make one pole forty miles long, or enough to 
supply a telegraph line from Kansas City to Chicago. 



RAILWAY TIE AND FASTENING. 

A new steel tie that may be readily formed by roll- 
ing and then drop-forged into shape, is illustrated in 
the accompanying engraving. The tie is adapted to be 
used in connection with a very simple device, by means 
of which the rails may be quickly and securely fast- 
ened. A patent for this invention has just been 
granted to Mr. G. W. Schellenbach, of Joplin, Mo. 
The tie has the shape of an inverted trough, so that 
dirt or ballast may be packed underneath the same. 
On the top of the tie along opposite sides are ribs pro- 
vided each with an opening to receive the fastening 
device. The opposite walls of these openings are 
undercut, and the fastening devices consist of two 



the jaws. The wedges are split at the thin ends so 
that they may be bent outward to prevent accidental 
disarrangement. It will be noticed that the act of 
driving in the wedge results not only in an expansion 
of the fastening device in its socket, but also in a 
downward pull of the jaws which serves to clamp the 
rail down on the tie. These fastening devices are illus- 
trated as short pieces not much longer than the width 
of the rib on the tie. However, if desired, they may 
be made sufficiently long to engage in opposite open- 
ings or opposite ribs. Obviously by this invention, a 
rail may be quickly fastened in place and very 
little packing will be required at the outer sides 
of the tie. To reduce noise a block of wood may 
be placed between the rail and the tie. The fast- 
ening thus arranged combines great strength and 
elasticity and is practically indestructible. No 
spreading of the rails can occur. In Fig. 3 we 
show a modification of the fastening device con- 
sisting of two jaws connected at the bottom by a 
cross-piece. The jaws are held and slightly spread 
by means of a wedge arranged between them and 
forced down by a bolt passing through the tie. 




SECTION 07 ONE OF THE LARGEST TREES ON RECORD. 

jaw portions having the outer sides of their bases 
inclined to engage with the inclined walls of the open- 
ing. These jaws have shoulder portions for engaging 
on the upper face of the rib. The outer sides of the 
jaws are made hook-shaped to engage the base flanges 
of the rails. Of course, only one jaw of a pair will be 
engaged with the rail, but it is preferred to make the 
two jaws of similar shape, so that should one become 
worn, the device may be turned and the other jaw 
engaged with the rail. After placing the fastening 
devices in the openings, wedges are forced in between 



Odd Uses Tor Kawliide. 

It was the great packing and killing houses of 
Chicago which helped to bring about the present 
uses of rawhide, says the New York Sun. 

Rawhide is a form of leather in which the cur- 
ing process stops far short of destroying the life 
of the material. The result of this treatment 
is a product remarkable for toughness, durability, 
tensile strength and pliancy. It is used for belt- 
ing, rope, hydraulic packing, laces of various kinds, 
pinion wheels, washers, harness, mauls and mallets, 
flynets, trunks, saddles and artificial limbs. 

Rawhide rope is handsome and astonishingly strong, 
besides having great power of resistance when exposed 
to the action of the weather. At a little distance it 
looks like very white and clean new hempen rope. It 
is delightfully supple, and once tied it holds for a life- 
time. The cost of such rope puts it beyond the reach 
of most consumers, yet for some purposes it is the 
cheapest material that can be used. 

It costs from 10 or 12 cents to more than $2.75 a foot, 
according to diameter and quality. The cheapest is 
about a quarter of an inch in diameter; the most expen- 
sive, save that made to order in special sizes, is two 
and a quarter inches diameter. It is largely used for 
the transmission of power, especially where the line 
of transmission is long and indirect. Only a close ex- 
amination brings to light the points where strands are 
joined, and splicings are so made that they show no 
change in the diameter of the rope. 

One of the most curious applications of rawhide is to 
the manufacture of pinion wheels for the trans- 
mission of power. Such wheels are usually 
made of iron or steel, but the rawhide can be 
made sufficiently rigid, hard and tough to serve 
all the purposes of metal in such articles. The 
rawhide pinions are almost noiseless, and they 
require little lubrication. A somewhat similar 
use is in the gear of friction wheels. 

Mallets and mauls of rawhide are used for a 
variety of purposes in manufacturing. The 
former are entirely of hide save the handle; 
the latter have a wooden or metallic base with 
a rawhide face. Hammers with rawhide faces 
are also made. 

The old-fashioned rawhide whips, the "cow- 
hide" of many a social and political row, are 
made in several forms, as are blacksnake whips 
of the same material, rawhide lashes, and min- 
ers' whips. Rawhide lariats are also manufac- 
tured, though there was a time when every 
plainsman made his own. They cost from 15 
to 20 cents a foot, according to diameter and 
form of pleat. They are rarely seen east of the 
Mississippi save in the factories. 

— ■ «'i i > 

In order to determine the density of the earfh, 
President F. W. McNair, of the Michigan Col- 
lege of Mines, and Major John F. Hayford, of 
the U. S. Coast and Geodetic Survey, will con- 
duct experiments at the Tamarack mine, which 
is particularly well fitted for this purpose, since 
its shaft is one of the deepest in the world, 
penetrating to a depth of 4,550 feet in strata 
of uniform density. The density of the earth 
is largely a matter of scientific conjecture. It 
has been computed by formulae based on New- 
ton's laws of gravitation. It is true that Sir George 
Biddel Airy, the British Astronomer Royal, computed 
the earth's density from experiments which he carried 
on at a Welsh colliery, but the figures which he ob- 
tained varied so much from those based on the form- 
ulas that they have not been generally accepted. 

.»■»■«. . — 

The Rome-Paris telephone line was opened to the 
public in the beginning of December. The trials 
were most successful. The line is the longest in 
Europe, covering as it does 1,000 miles. 
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RECENTLY PATENTED INVENTIONS. 

Agricultural Implements. 

FERTILIZER-DISTRIBUTER AND PLANT- 
ER. — J. B. Chowder, Talucah, Ala. The ob- 
ject of the present invention is to provide a 
device for distributing and depositing fertil- 
izer beneath cotton seed, or other seed in one 
and the same operation with planting and at 
any suitable distance from two to five inches 
below the seed, so that the fertilizer will be 
placed where it will do the most good and will 
not be depreciated by evaporation, or be blown 
away by the wind or be chopped away by the 
hoes. 



Business and Personal Wants. 



Electrical Devices. 

VENTILATED MAGNET-COIL.— W. SpeN- 
cek, Jr., Schenectady, X. Y. An improvement 
in magnet coils is provided in this invention, 
the object being to provide a coil having an 
inner helix, thoroughly ventilated to prevent 
heating, and the inner and outer helices sep- 
arated by air spaces for the same purpose. 
The greatest possible freedom of air circula- 
tion is allowed, not only between the inner 
and outer helices, but likewise between adja- 
cent convolutions of the inner helix. The in- 
ner coil terminates somewhat inward of the 
ends of the outer helix. Iiy this means the 
danger of grounding the inner helix by con- 
tact with the ends of the outer helix is avoided. 

Engineering Improvements. 

BOILER. — It. B. IIqbson, Pueblo, Colo. The 
invention relates to water tube steam boilers 
in which the tubes are arranged in such a 
manner that the greatest possible number of 
tubes are exposed to the first contact of the 
products of combustion from the furnace, thus 
dividing the extreme boiler duty among as 
large a number of pipes as can be gotten into 
juxtaposition with the furnace or firebox. 

ROTARY ENGINE.— F. E. Wojiek, Fair- 
haven, Wash. The present invention provides 
certain improvements in rotary engines where- 
by the construction is at the same time very 
simple and most efficient. The parts are so ar- 
ranged as to require but a comparatively small 
amount of motive agent. The engine may be 
made compound or triple expansion by simply 
Increasing the number of engines connected one 
With the other. 



Ifledlcal A ppara tus. 

DIAPHRAGM METER AXD EXERCISER.— 
J. E. KuBUKAM, Washington, D. C. It is the 
object of this invention to provide a simple 
apparatus for testing the strength of the dia- 
phragm and also for use therapeutically in 
exercising it. The apparatus is so constructed 
that the force of expiration acts to propel a 
small carriage resting upon a horizontal and 
vertically -adjustable support. This carriage 
is weighted to any degree required to give the 
desired gage or test of the strength of the 
diaphragm of the person using the apparatus. 

WOUXD-CLOSIXG DEVICE.— G. J. Van 
Schott, Passaic, N. J. An improved wound- 
closing device is herein provided which permits 
the surgeon or other person to quickly close 
up a superficial flesh wound without the use 
of plasters or resorting to sewing with 
needle and thread as heretofore generally prac- 
tised. The device consists of a flexible TJ- 
shaped clip with its ends projecting inwardly 
to form pins which engage the edges of the 
skin and firmly clamp them together. 



Mechanical Devices. 

FIVOT-GRINDIXG ATTACHMENT FOR 
JEWELERS' LATHES.— J. E. Jacson, Jack- 
son, Tenn., and W. It. Jackson, Franklin, Ky. 
This lathe attachment is used for grinding 
watch pivots to the desired size and shape. 
It is so constructed and applied to the lathe 
that a horizontal grinder reciprocates in con- 
tact with the watch pivot which is secured to 
and revolves with the head stock. The work- 
ing position of the grinder may be changed to 
accommodate pivots of different sizes and the 
parts have an elastic or yielding contact, so 
that there is no danger of breaking the pivot. 

AMALGAMATOR.— W. F. Bedell, Kaslo, 
Can. The improved amalgamator provided by 
this invention has a simple and durable con- 
struction ^nd is very effective in operation. 
It is so arranged as to utilize the head of ma- 
terial and water to actuate the machine and to 
insure proper action of the mercury on the 
heavy valuable material, including flour gold, 
so that all the valuable material in the charge 
is completely saved and ready disposal is had 
of the tailings. 

GAS-METER.— J. R. Dupoy, 3G Rue Guer- 
sant, Paris, France. In this improved meter 
an oscillating bell is divided into compart- 
ments of spiral form extending from the center 
at which the gas to be measured is admitted 
toward the periphery where the gas is deliv- 
ered after measuring. The compartments are 
bound laterally by partitions having a spirally- 
curved surface, all the vertical sections of 
which form arcs of circles having for their 
center the point of oscillation of the bell. The 
arrangements of parts is such as to cause an 
oscillation of the bell wh^n the gas enters the 
compartment, which oscillation operates the re- 
cording instrument. 

Note.— Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title OjE 
the invention, and date of this paper. 



READ THIS COLUMN CAREFULLY.— You 
will tind inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing the information. In every case it is neces- 
sary to give the number of the inquiry. 
MUNN Ac CO. 



Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 3622.— For makers of tierces, hogs- 
heads or barrels holding about 45 gallons. 

For mining engines. J. S. Mundy, Newark, N. J. 

Inquiry No. 3623.— For manufacturers of auto- 
matic egg boilers. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 3624.— For machinery for pressing 
straw into bloclts for fuel purposes. 

Coin-operated machines, Willard, 284 Clarkson St., 
Brooklyn. 

Inquiry No. 3625.— For manufacturers of wood- 
sawing machinery. 

Dies, stampings, specialties. L. B. Baker Mfg. Co., 
Racine, Wis. 

Inquiry No. 3626.— For makers of brass tubes. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry No. 3627.— For manufacturers of smoke 
consumers or fuel economizers. 

Patented articles, principally of cast iron, made and 
introduced. Atlantic Foundry, Philipsburg; N. J. 

Inquiry No. 3628.— For makers of rope-transmis- 
sion apparatus. 

Let me sell your patent. I have buyers waiting. 
Charles A. Scott, Granite Building, Rochester, N. Y. 

Inquiry No. 3629.— For manufacturers of copper 
and iron tanks. 

Inventions developed and perfected. Designing and 
machine work. Garvin Machine Co., 149 Varick, cor. 
Spring Sts., N. Y. 

Inquiry No, 3630.— For a machine for engraving 
name plates on caskets, etc. 

Manufacturers of patent articles, dies, stamping 
tools, light machinery. Quadriga Manufacturing Com- 
pany, 18 South Canal Street, Chicago. 

Inquiry No. 3631.— For manufacturers of family 
sewing machines as sold in department stures. 

The largest manufacturer in the world of merry-go- 
rounds, shooting galleries and hand.organs. For prices 
and terms write to C. W. Parker, Abilene, Kan. 

Inquiry No. 3632.— For manufacturers of " Zylo- 
nite." 

The celebrated '* Hornsby-Akroyd ' Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East ISSth Street, New York. 

Inquiry No. 3633.— For manufacturers of wooden 
napkin rings in large quantities. 

Inventors wishing tu sell their patents or to have 
them manufactured on royalty will tind it to their 
interest to correspond with me. 
J. C, Christen, 

Main and Dock Sts., St. Louis, Mo. 

Inquit r No. 3634.— For manufacturers of photo- 
graphic r ounts of different sizes. 

Representatives Wanted. — For "-Good Roads 
Magazine." "Teller" and electrical periodicals. Powers 
Co., 150 Nassau Street, New York. 

Inquiry No. 3635.— For parties to manufacture a 
flat, endless coil spring. 

Dr. A. Isbert. technical office, Frankfurt-on-Main, 
Germany, established 1888. undertakes the sole sale of 
profitable special articles and novelties in the technical 
and chemicai line for Germany ; also the use of patents 
in the sami> line and the purchase of chemical and 
technical products. 

Inquiry No. 3636.— For parties to make bicycle 
rims and tires to order. 

Inventors and parties desiring to have patented ar- 
ticles manufactured please take notice :— An old estab- 
lished New England concern, with large experience in 
manufacturing and marketing specialties of different 
kinds, desires to obtnin control of patented inventions 
of merit, and would either purchase same outright or 
manufacture on royalty. All communications will be 
considered strictly confidential, and we reserve the 
right to reject any or all inventions submitted. 
Address P. O. Box No. :tlf», 

Bridgeport, Conn. 

Inquiry No. 363? .—For makers wf celluloid, white 
rubber and waterproof paper collers and cuffs. 

Wanted.— To manufacture some simple tool or ma- 
chine, the work of which can be done chiefly on an 
engine lathe. Geo. W. McKenzie, Wilmington, Mass. 

Inquiry No. 363S.— For manufacturers of carpet- 
cleuning devices, compressed air preferred. 

Inquiry No. 3639. -For 

rams. 



dealers in hydraulic 



Inquiry No. 364IS.— For makers of water wheels 
getting a great amount of power from low head of 
water. 

Inquiry No. 3641.— For machinery for pressing 
briquettes. 

Inquiry No. 3642.— For manufacturers of short- 
hand typewriters. 

Inquiry No. 3643.— For the manufacturers of the 
" Arlington " rubber collar. 

Inquiry No. 3644.— For makers of finished cast- 
ings to build a small model locomotive. 

Inquiry No. 3<»4»3.— For dealers in second-hand 
surveying instruments. 

Inquiry No. 364*».-For manufacturers of glass 
ink bottles. 

Inquiry No. 3647.— For parties to make small 
steam boilers for engines 1-1G to 1-2 b. p. from brass or 
copper. 

Inquiry No. 3648.— For machinery for boring 3 
and 4 inch holes in logs to depth of It; feet. 

Inquiry No. :t649.- For the manufacturers of the 
" Prize Holly Scroll Saw." 

Inquiry No. 3650.— For makers of the very light- 
est engines possible, of 2 or 3 h. p., such as for aerial 
machines. 

Inquiry No. 3651.— for wholesale dealers in un- 
ground infusorial earth. 

Inquiry No. 3652.— For machinery for filtering 
newandold cider. 

Inquiry No. 3653.— For makers of machines for 
making fish nets. 

Inquiry No. 3654.— For machines for making 
ferrules used on wooden handles. 

Inquiry No. 3655. For parties to make small 
castings. 

Inquiry No. 3656.— For makersof phosphorescent 
paint or ink. 

Inquiry No. 3657.— For non-breakable glass milk 
bottles. 

Inquiry No. 3658.— For manufacturers of laundry 
machinery undsupplies. 



}Notes 






and Queries. 



HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the oii.ee. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled 



(8780) W. R. asks: What the differ- 
ent gases are which, if Inti-oduced into an 
inclosed arc lamp, will turn the color red, 
green, yellow, blue, etc. A. Colored electric 
lights are ordinarily - produced by coating the 
globe with an aniline dye, made in alcoholic 
solution, and mixed with a little varnish. 
We do not know any gas which could with- 
stand the heat of the arc for any time and 
which could color the arc. Some color can 
be imparted to the arc by soaking the car- 
bons in solutions of sodium chloride, stron- 
tium chloride, or lithium chloride, and drying 
them thoroughly before using. The light of 
the arc itself is so intense that it is very 
difficult to overcome it with any other col- 
oi-ed light. 

(8781) L. R. B. writes: Last evening 
our cook set a dish of raw steak in the pantry 
near an open window ; the steak was salted 
lightly with line salt. Near morning, while 
it was still dark, 1 chanced to look into the 
pantry and saw a faint silver glow near the 
window, and upon investigation found it to 
be the dish of steak giving off a soft silvery 
light ; but when I lighted a match the meat 
looked natural and all right. I then took 
the d ! sh of meat to show to others of the 
household, and it continued to show its soft, 
silvery light. The steak was cooked for break- 
fast in the morning, and we all ate of it and 
could rind nothing wrong with it. Can you 
explain the chemical or scientific reason for 
itV A. The beefsteak of which you write had 
become phosphorescent. Incipient decay had 
set in, and at a certain stage phosphorescence 
is frequently seen, both in vegetable and ani- 
mal substances. It had not in this case ad- 
vanced far enough to produce an odor of 
decay, and when the meat was cooked the bac- 
teria were killed, and no harm resulted from 
eating the meat. 

(8782) W. E. F. writes: Do you know 

of any cheap and safe process for breaking 
up very heavy castings, such as heavy cylin- 
ders with 8 to 12 inch thickness of metal V 
Would be glad to have you advise me if there 
is any other process than dynamite or nitro- 
glycerine V A. The dynamite or nitro-glycer- 
ine for breaking large castings is entirely too 
expensive and dangerous for practical use. 
The old large naval guns are broken by a 
heavy weight falling about 30 feet in most of 
the large foundries. This seems to be the 
cheapest method available. 

(8783) E. M. B. asks how shellac and 
aniline black are mixed together, such as pat- 
tern makers use? A. Aniline black is entirely 
insoluble. The only way, therefore, to prepare 
such a mixture would be to dissolve the shellac 
in the usual manner for a shellac varnish, 
and then stir in thoroughly the very finely 
powdered aniline black. 

(8784) W. D. L. asks for a recipe 
for the petrifaction of wood. A. The term 
petrifaction as applied to artificial treatment 
of wood is a misnomer. The natural process 
of petrifaction takes many centuries ; the final 
product is completely mineral, every portion 
of the original wood having been replaced by 
mineral deposit, preserving however the form 
and structure of the primal wood. Artificial 
petrifaction consists in depositing some form 
of mineral matter in the pores of the wood, 
without removing any of the woody material 
itself ; its object is to render the wood very 
dense, and resistant to both fire and decay. 
Paragraphs 1, 3, 4 and 5 under article "Pre- 
servation of Wood." in the " Scientific Am 
euican' Cyclopedia of Receipts," are processes 
of petrifaction. Resides the chemicals there- 
in mentioned, wood is often treated with sili- 
cate of soda solution, followed by treatment 
with alum : this gives very good results. 

(8785) M. W. asks: How large would 
an electro motor have to be to drive a ten- 
foot propeller making twelve hundred revolu- 
tions per minute and pumping as much air up- 
ward as possible V Also, how large would 
storage battery have to be to furnish the elec- 
tricity, and how much would the motor and 
battery weigh? A. We can give only an 
approximate answer to your inquiry. That it 
will require a five-kilowatt motor, weighing 
about 800 pounds. The storage buttery of 
about 40 cells of large size would weigh about 
1,600 pounds. 



NEW BOOKS, ETC. 

A Popular History of Astronomy Dur- 
ing the Nineteenth Century. By 
Agnes M. Gierke. LoiuiOn: Adam & 
Charles Black. 1902. Pp. xv, . 489. 
Price $4. 
The book which lies before us, and which 
has now passed to its fourth edition, is one 
of the most scholarly works on astronomical 
history which has appeared in England. The 
author presents her information attractively 
and scientifically. The illustrations have been 
carefully selected and do much to elucidate the 
text. 

In City Tents. By Christine Terhune 
Herrick. New York and London: G. 
P. Putnam's Sons. 1902. 16mo. Pp. 
vii, 229. Price $1. 
The author has written an entertaining 
little book on the economy of a city house- 
hold. 8he tells what- she has to tell in a 
racy way that lends not a little interest to her 
work. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

December 30, 1902, 

AND EACH BEARING THAT DATE. 

[See note at end of list about copies ot these patents.] 



Accounting appliance, credit, P. A. Me- 

Oaskuy 717,247 

Adding and listing machine, \V. P. Shat- 

tuck 717,126 

Advertising article, V. Kust 717,418 

Agitating and separating articles, appar- 
atus for, H. B. Arnold 710,979 

Agricultural implement, D. Lubin 717,520 

Agricultural machine, power operated, D. 

Lubin 717,232 

Air brake setting device, track clearer 

for, F. L. Dodgson • 710,873 

Alternator, exciting, E. \V. Itice, Jr 717,507 

Alternators, compounding, E. W. Rice, Jr. . 717,277 

Aluminium, purifying, E. L. Anderson 7111,077 

Amalgamating apparatus, J. J. Hill 717,195 

Ammonium salt ami making same, cobalt, 

H. A. Flash 717,183 

Amusement apparatus, G. \V. Scboucld 717,457 

Animal shears, II. Drysdale 710,874 

Animal trap, W. C. Hooker 717,002 

Annealing furnace, A. M. Hewlett 710,893 

Annealing iron or steel castings, A. M. 

Hewlett 710,894 

Arc light switchboard, E. SI. Hewlett 717,194 

Atomizer, Tolman & Jones 717,474 

Automobile transmission frame, Milner & 

Lansdun 717,430 

Ball. See Golf ball. 

Ballot marker, T. C. Spelling 717,297 

Band cutter and feeder, \V. Miks 710,919 

Barrel tiller, K. Enzingur 717,308 

Bathometer, E. J. Sjostrand 717,129 

Bearing, adjustable, J. S. Heath 717,192 

Bearing for wheels of agricultural ma- 
chines, etc, Baseman & Heath 717,156 

Beating engine, E. A. Jones 717,209 

Hud attachment, G. Goodo 710,886 

Bedstead tablu, A. C. Schiuding 717,031 

Bevel and square, combined, T. C. Auringer 710,851 

Bicycle prop, J. Rasmusson 717,271 

Binder aprons, fastening means for, J. G. 

& A. Wangerin 716,967 

Binder lock, detachable, J. A. Shepherd 710,947 

Black plates or sheets, apparatus for mak- 
ing, C. W. Bray 717,009 

Black plates or sheets, manufacture of, 

C. \V. Bray 717,068 

Blower, fireplace and grate, W. F. Lowry 717,231 

Boat, submarine, S. Lake 717,101 

Boiler corrugated furnace, steam, D. B. 

Morison 717,432 

Boiler (lues, tool foe removing, F. E. 

Lyon 710,911 

Bolster, body, Gecr & Wiser 717,380 

Book feud for casing-in machines, F. D. 

Taylor 710,959 

Bottle, can, etc., tooth powder, II. B. Kent 717,210 

Bottle holder, Schneider & Carlson 717,033 

Bottle, non-refillablu, R. E. Kabisch 717,099 

Bottles, combined dauber and stopper for 

liquid dressing, C. S. Emmert 717,180 

Bottles or similar vessels, closure device 

for, R. B. Yerby 717,491 

Bottles, support for holding, W. E. Brown.. 717,330 
Boxes, combined protector and opener for, 

E. W. Smith 717,400 

Braiding machine, B. Kirsch 717,415 

Brake mechanism, G. F. Brandau 717,007 

Brake mechanism, fluid, W, H. Sauvage.... 717,280 

Brake shoe, R. L. Brown 710,984 

Brake shoe, R. L. Durljin 716,993 

Branding iron, A. A. Phipps 717,019 

Brick binder, veneer, J. V. H. Jones 717,210 

Brick cleaning machine, P. Harris 717,191 

Bricks, interlocking, Choquet & Despature- 

Cousin 716,865 

Brush, W. Morrison 717,014 

Brush fountain, H. P. McMillan 717,251 

Bucket, Asp'ui & Erickson 716,980 

Burner for burning coal oil, etc., W. L. 

Mersfeldei- 716,918 

Cabinet, kitchen, H. N. Lathrop 717,222 

Cabinet or rack, running account hotel, E. 

L. Dodsou 716,991 

Cableways, automatic dumping device for, 

Delaliev & Miller 717,176 

Caffein, making, B. R. Faunce 716,878 

Calculating machine, D. J. T. Hiett 717,396 

Calculator, W. P. Shattuck 717,125 

Calculator, T. Frugoso 717,381 

Calipers, micrometer, F. Spalding 717,296 

Can opener. J XI. Nettles 717,254 

Cans, machine for placing shields in, W. E. 

Dement 717,300 

Canning apparatus, L. L. Lawrence 717,419 

Car blocking and derailing machine, Ken- 
yon & King 716,902 

Car l>olster and bearing, J. E. Norwood.. 717,114 

Car brake mechanism, H. M Putney 716,935 

Car coupling, S L. Trueblood 717,475 

Car fender, street, W. Bilkowitz 717,326 

Car replacer, A. R. Batchcldol- 717,323 

Car sanding mechanism, N. Seihert 710,944 

Car sent, XI. N. Forney 710,882 

Car seat, L. Janson 717,208 

Car, sleeping, J. E. Batterson 710,851 

Car wheel, 0. A. Cadmus 717,340 

Carbureter, J. P. Nagel 717,444 

Carpet and weaving same, Persian, Panit- 

schek & Ahorn 717,017 

Carpet stretcher, J. Lawsnn 710,904 

Carpet sweeper bearing, Khunahun & Xlason 717,458 
Carriage, child's, Whitmore & Tillinghast. . 710,972 
Currier. See Platform carrier. 

Casein compound, H. V. Dunham 717,085 

Cash register, ,T. A. Oswald 717,447 

Casting finished pinions or gear wheels, 

L. J. Creeelins 710.870 

Cell box. collapsible, W. II. Ferguson 717,089 

Chain hook, ornamental. J. II. Swift 717,470 

Chain making machine, A. S. Standish 717,482 

Chair, (I. L. Ostendorf 717,020 

('hunger , J. Thompson 717,138 

Chart, reading, 0. E. Cone 717,168 

Cheese cutter, E. Niggli 717,44tt 

(Continued on 'age 29.) 



© 1903 SCIENTIFIC AMERICAN, INC. 



January io, 1903. 



Scientific American 



29 



w 



00D or METAL 

Workers 



Without Steam Power should 
as* oar Foot and Stand Power 
■achinnry. Bend for Catalogues 

A" *W'ood*workiiig Machinery 

B— Lathes, etc. 
ftGNGCA PALLS MPG. CO. 
WrWaicr St., Ssneca Falls, N. V. 




WireCloth, WireLaih, 
Electrically-Welded 
Wire Fabrics 

-«d Perforated Metal & *£ 



Manufactured b y 

CLINTON WIRE CLOTH COMPANY, 



Kinds 



CLINTON. MASS. 

San Francisco 




FOR LIGHT AND MEDIUM WORK 

this new 14 incb 

<^B. F. BARNES 

Upright Drill is the best tool made. 
Substantial, wHl built, up to date. The 
driving power is strong and positive— the 
five-step cone gives wide range of speeds— 
will drill from t/16-incb to5i-inch. Head- 
.ng matter on request. 

B. F. BARNES COMPANY, Rockford, III. 



, WE GIVE TIME 



for you to prove that CYPHERS, 
INCUBATORS produce better re-! 
suits than anyothermachinemade. The 
guarantee says they mustoryourmoney 
allback. Write for 196 page Book No. 
134 "How to Hake Blooey *Hth Poultry 
and Incubators. '* Fully covers the sub- 
ject. 10 cents for postage; book free. 

"" Cyphers Incubator Company, 

Buffalo, M.T. ChlMgo, III. Boston, Mam. New York,H.Y. 




SEBASTIAN-CLARK 
MACHINERY COMPANY 



MAM FACTUBBH3 OF 



Tools, Dies and Novelties 

Experimental Work on Inventions a Specialty. 

WE MAKE AUTOMOBILES TO ORDER. 

1606 & 1608 N. Broadway, St. Louis, Mo. 




ARTESIAN 




I Wolls, OilandGasWellsdrilled 
I by contract to any depth from 50 
I to 3000 feet. We also manufac- 
I tureand furnish everything re- 
I quired to d/ill and complete 
I same. Portable Horse Power 
I and Mounted Steam Drilling 
I Machines for 100 to 1200 feet. 
I Write us stating exactly what 
I is required and send for illus- 

„__ I trated catalogue. Address 

PIERCE WELL ENGINEERING AND SUPPLY CO. 
136 Liberty Strbet. New Sock. U. S. A. 

The Perfection of Pipe Threading 

is admitted to be reached when our — 

No. 9H PIPE THREADING 
MACHINE 

is used. As a hand machine it is the 
only one known that will cut and thread 
an 8 inch pipe with ease and satisfac- 
tion. One valuable feature is. that it 
has no arbitrary lead Bcrew for deter- 
mining style or pitch of thread to be 
cut. iEP" Send for Catalogue. 

THE MERRELL MFG. CO. 
501 Curtiss St., Toledo, Ohio. 

Howard Two and Four Cycle 

MARINE 

AND 

AUTOMOBILE 
MOTORS 

Write for Cat. 

Grant Ferris Co. 

Troy, N. Y. 

Queen Transits and Levels 

High Grade Instruments with the Latest Improvements. 
160 page En- ^ ^— ^-| 240 page Math- 
gineering I TUTS HTTCCIV I ematical Cata- 
Catalogueon I lilC UUEEll llogueonap- 
application. I____^^_^^_^^^ plication. 

Engineers' and Draftsmen's Supplies. 

nilCCU a Prt Optical and Scientific 
UJUttN & Oil., Instrument Works, 

59 Filth Ave., New York. 1010 Chestnut St., Phila. 




716, 80S 
717, 00!) 



717,005 



GAS ENGINE 

IGNITERS 



Price 
$16 




LATEST TYPE. BEST MADE. 



For Marine, Automobile or Stationary 

Engines. Fully Guaranteed. 

Write for Circular. 

The Carlisle & Finch Co.. 

233 E. Ciuwn Ave., Limjinnati. unio 



WAS 

NO 

Hoisting 081 
3/?0I?E/l/C/C&BASCOM JfOPE CO. 

STLOUtS. MO. 



D. L.HOLDEN 
REAL ESTATE TRUST B'LD'G PHILA, PA. 

RegeaTed ICE MACHINES 




Cigar holder and ash receiver, J. C. D. Ross 717,281 
Clamp applicable as a clothes peg. S. T. 

Ellis 717,367 

Clay or other insoluble materials, treating, 

M. W. Phillips 717,118 

Clock, electric, M. Fischer 716,996 

Clothes line holder, A. K. Rosenbeck 716,937 

Clothes pin, A. McKee 716,924 

Clothes pin, J. W. Tillman 716,961 

Coal, etc., apparatus for handling, J. Camp- 
bell 717,161, 717,162 

Coating irregular surfaces, G. D. Coleman.. 717,495 

Cock, float operated, R. M. Paul 717,018 

Coflin lining, metallic, W. W. Grocott 717,391 

Coin controlled case for fans, etc., F. A. 

Cammann 716,863 

Coke oven unloading mechanism, G. H. 

McCracken 717,440 

Conveyor, C. J. Allen 717,063 

Cooking apparatus, steam. H. Sieling 717,037 

Corn gathering and husking machine, A. 

Asper 717,153 

Corn husking and fodder shredding machine, 

B. H. Lawter 716,905 

Corn husking and stalk cutting machine, J. 

Rolling, et al 717,220 

Corset clasp, E. M. Brigham 717,333 

Cover blanks, asembling device for forming 

straws into, M. Van den Heuvel 7 1 7,476 

Crane, charging, C. L. Taylor 7 1 7,052 

Crane, charging or discharging, C. L. Taylor 717,053 

Crane, traveling, J. G. Fairbanks 717,370 

Curling iron heater case, M. J. Maloof.... 716,915 

Current director, J. Reid, ,Tr 717,451 

Current protective device, W. A. Taylor. . . . 717,300 
Currents, means for transforming alternat- 
ing, J. E. Woodbridge 717,518 

Currents, transforming alternating, J. E. 

Woodbridge 717,488 

Currycomb or card cleaner, C. E. Flanders 717, ."177 

Cushion machine, J. C. Under 717,1"'! 

Cut out, J. W. Howell 717,201 

Decoupling attachment, L. Boivin 710,857 

Delivery mechanism, II. A. W. Wood 717,487 

Detector. See Electric circuit ground detector. 

Dish cloth, chain, C. D. Hunt 717,004 

Display case, folding, C. S. Morris 717,433 

Display rack, W. H. Blandin 717,157 

Door for banks, etc., trap, J. W. Castleman 717,164 

Door lock, sliding, F. J. Hunrahan 716,890 

Drawer for bins, J. M. Wilson 717,484 

Drilling device, L. A. Hardison 717,095 

Drilling machine, R. W. Frost 716.884 

Drip pan indicator device, F. E. Wiesner . . 717,309 
Dust pan handle attachment, F. C. Avery 717,315 

Dyeing apparatus, J. O. Obermaier 716,926 

Eccentric, adjustable, W. D. Rundlett 717,282 

Egg tester, J. Carlen 717,343 

Electric battery, H. Halsey 717,394, 717,395 

Electric circuit ground detector, F. Con 

rad 

Electric conduits, making, A. M. Lougee.. 
Electric currents, distributing, E. Arnold, 

et al 

Electric currents, generating independent, 

E. Arnold et al 717,152 

Electric elevator, F. J. Sprague 716,953 

Electric exchange system, automatic, W. 

R. Binkley 717,327 

Electric meters, frequency-compensating 

means for, A. G. Davis 717,358 

Electric motor controller, II. R. Stuart 717,051 

Electric oscillator, tuned, J. S. Stone 717,512 

Eleetric recording instrument, Fish & Cox 717.3 

Electric switch, W. M. Brown 717,071 

Electric time switch, W. B. Coulter 716,869 

Electrical distribution, J. S. Stone. .717,467, 717,515 
Electrical distribution system, C. P. Stein- 

metz 717,298, 717,464 

Electrical switch, H. iomix, et al 717,227 

Electricity meter, P. Rouget 717.123 

Elevator, J. J. Slevln 716,949, 710,950 

Elevator ears or lifts, safety brake for, 

W. G. Menzies 717.240 

Ellipsograph, E. N. Dart 717,082 

Engine, T. W. Johnston 710.900 

Engine, E. 15. Thomas 717,136 

Engine, O. B. Nestius 717,445 

Engine and driving gear support for steam 

wagons, P. H. White 717,517 

Engine attachment, rotary, C. II. Hill 717,001 

Engines, electrical Igniter for gas, E. J. 

Stoddard 716,466 

Envelope, A. A. Rlttenhnnse 717,279 

Escapement motion, W. J. Shortill 716,948 

Evaporating distiller's residues, apparatus 

for, J. M. J. Thierry 717.054 

Evaporator, Cook & Maschke 716.1)87 

Explosive, L. McDaniel 717,441 

'Extinguisher, N. Oalipeau 717,186 

Eye, C. C. Mund 717,109 

Fan, ventilating, W. Burrows 717,339 

Fare registel. T. S. Huntington 716,897 

Farm gate, E. Bowsher 717,330 

Feed water heater, C. H. Atkins 717,494 

Fence post, C. H. Hutchings 710.898 

Fence post or telegraph pole, I. M. Warner 716,968 
Fender. See Car fender. 

Fertilizer spreader, .1. R. & C. E. Porter.. 716,934 
Fibrous material, producing molded articles 

from, J. W. Strehli 717,050 

File binder bar, W. H. Kell 717,412 

File or drawer for card indexes, P. H. 

Yawman 717,490 

Filter, J. A. Davidson 716,98!) 

Filter, oil, Maranville & Warden 717,106 

Filtering or cleaning plant, water, II. C. 

Schlichter 717,032 

Fire alarm box keys, keeper for, C. E. Gib- 
son 717,188 

Firearm head-rest, Marsland & Gaut 717,011 

Firearm sight, R. H. Smith 717,294 

Fire extinguishing tube, dry compound, A. 

& T. R. Hopper 717,200 

l Fire lighter or like blocks into solutions. 

dipping, E. Pollard 717,449 

iFire shield, portable, E. D. Cundell 717,173 

Fires in oil tanks, means for extinguishing, 

W. F. Gaul 716,885 

Fish cleaner and scaler. J. Jacobsen 717,408 

Fish cleaning device, W. H. Jacoby 717,206 

Fishing float, J. F. Marsters 717,237 

Flasher, automatic electromagnetic,. P. E. 

Oswald 717,015 

Flashing apparatus for use in taking pho- 
tographs, J. Schmidt 716,940 

Flour, making, J. E. Mitchell 716,920 

Fluid meter recording apparatus, G. X. 

Wittmer 716,973 

Folding stand, C. S. Stevens 717,131 

Footplate, F. F. Hussey 717,205 

Furnace bosh plate, blast, J. C. McCausland 717,248 
Furnace for burning powdered fuel, W. 

Westlake 717,306 

Furnace for glowing molds for metal cast- 
ings, H. Elmqvist 717,086 

Furnace grate, sectional, F. I. Jones 717,503 

Furnace or hearth, II. Sehwiebns 717,034 

Oah, J. W. Thompson 717,472 

Game and puzzle block, R. W. Mansfield 717,105 

Game apparatus, Stovers & Ki'pplor 717,128 

Game apparatus, E. S. Ellis 717,366 

Garment holder and trousers stretcher, com- 
bined, F. B. Walter 717,147 

Garment supporter, L. Worthoim 717,395 

Garment supporter, E. Wolfbauer 717,485 

Garments, etc., fastener for, A. II. Faulk- 
ner 717,371 

Gas burner, S. Traubol 716,964 

Gas generator, acetylene, .T. D. Forsyth... 716,883 
Gas generator, acetylene, A. 8. Phelps, Jr. 716,933 
Gas generator, acetylene, G. E. I.a Coll.. 717,221 

Gas igniter, H. Bergner 716,855 

Gas pipe cut off valve, Malott & Toggle.. 716,916 

Gas producer, R. O. Peabody 717,266 

Gas retort charging apparatus, G. A. Broo- 
der 717,334 

Gas saving attachment, Hicss & Lange 717,278 

Gasoline engine, E. E. Koken 717,417 

Gear, changeable speed, IT. F. Jeffs 717,409 

Gear, transmission. F. II. I^'wls 717,225 

Gear, variable speed. (Iiurh & Wilddell 716,928 

Gear, variable speed, .1. M. Ough . ..716,929, 716,930 
Glass by stretching, apparatus for the 

manufacture of plate, E. Fourcault 717,378 

Cl.iws cutter and marker. H. I.. Notter 717,259 

Glass grinding, smoothing, n ml polishing 
j apparatus, plate, E. Bagnall 716,981 

' (.Continued on page SO) 



THE M IL T LfJr E,ss KEROSENE 



Sizes from 
1 to 60 H 



Send for 




position, 1901. 



and GAS ENGINE 

burns KkiU^tXE chcai>er and 
safer than gasoline. Automatic, 
simple, reliable. No electric bat- 
tery or flame used. Perfect regula- 
tion. Belted or directly coupled to 
dynmao for electric lighting, charg- 
ing storage batteries, pumping and 
ufl power purpose!). 
A, M1ETZ, 
12S-133 Mutt St., New York. 
ADOPTED BY 

IT. 8. GOVERNMENT. 
HifrliCrit Awurd, direct coupled 

_„___ Generator Set, Paris Ex position, limo. 

-.___ r <;old Medalt Pan-American Ex- 

Gold Medal, Charleston, S. C, Exposition, 1909. 



Look at the CRANK SHAFTS. 

Large in diameter and ao strong. All 
solid steel forged. No chance for 
to break or balance wheel to qui 

OLDS GflSoUne 

ENGINE. 

Safe, sure and economic- 
al. Stationary engines 1 
to 50 h. p. Portable en- 
8 and 12 : 
catalogue. 
Olds Motor Works, 
216 River St., Lansing, Mich. 




A Universal Rotary 
Pocket Measure 

It is the only practical all-around measure 
ever made. Measures curves of all kinds as 
easity as straight work. As simple as a 
rule. In fict it is simply a revolving rule. 
A time and brain-saver that Is praised by 
all wlio know Its merits. Accurate, 
and anyone can use it. For detailed di sc.ip- 
tion, wend for circular. 

STECKENREITER MFG. CO., 
,_atlng Pointer to Zero a<j Lake St., Chicago, 111. 




MORAN FLEXIBLE JOINT 

tor Steam, Air or Liquids. 

Made in all sizeB to stand any desired 

pressure. 
Moran Flexible Steam Joint Co., Inc'd, 
149 3d East St., LOUISVILLE, Kx. 




THE OBER LATHES 

For Turning Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, Auger, 
File, Knife and Chisel Handles. 
Whiffletrees, Yokes, Spokes, Porch 
Spindles, Stair Balusters Table 
and Cha r Legs and other irregular 
work. 

tW Send for Circular A. 
The Ober Mfg. Co., 1 Bell St., Chagrin Falls, 0., U.S.A. 




TheCupperCup 

B3f ItB triangular shape prevents 
entangling and gives three times 
the capacity of any other Clip for 
attaching papers together. 

Best & Cheapest. All Stationers. 
CLIPPER MFG. CO., 
New York, 

BRASS OR STEEL. U. S. A. 

For free samples and information write to us. 




JUST PUBLISHED 

HARDENING, 

TEMPERING, 
ANNEALING 

&nd 

FORGING OF STEEL 

By JOSEPH V. W00DW0RTH 
Author of "DIES, Their Construction and Use." 

Octavo. 280 pages. 200 Illustrations. Bound in Cloth. 

PRICE. $2.50 

A new work from cover to cover, treating in a clear, 
concise manner all modern processes for the Heating* 
Annealing, Forging, Welding, Hardening and 
Tempering of steel, making it a hook of great practi- 
cal value to metal-working mechanics m general, with 
special directions for the successful hardening and tem- 
pering of all steel tools used in the arts, including milling 
cutters, taps, thread dies, reamers, both solid and shell, 
hollow mills, punches and dies, and all kinds of sheet 
metal workingtools, shear blades, saws, fine cutlery, and 
metal cutting tools of all description, as well as tor all 
implements of steel, both large and small. In this work 
the simplest and most satisfactory hardening and tem- 
pering processes are given. 

The uses to which the leading brands of steel may be 
adapted are concisely presented and their treatment 
for working under different conditions, explained, also 
the special methods for the hardening and tempering of 
special brands, tn connection with the above, numbers 
of "kinks," "ways.." and "practical points" are em- 
bodied, making the vol time a text boob on the treat- 
ment of steel as modern demands necessitate. 

A chaptei devoted io the different processes of Case- 
hardening is also included, and special reference 
made to the adoption of Machinery Steel for 
Tools of various kinds. The illustrations show the 
mechanic the most up-to-date devices, machines and 
furnaces which coritribute to the attainment of satis- 
factory results in this highly important branch of mod- 
ern tool-making. 

Send for descriptive circular. 

MUNN & CO., 361 Broadway, New York 



Turning a New Leaf 

A new epoch in the making of Encyclopaedias for English readers is inaugurated by 

INTUIT ^^ 




EDITORS 

Daniel Coit Oilman, LL.D. President of Johns Hopkins University (1S76- 

1902), President of Carnegie Institution. 
Harry Thurston Peck, Ph.D., L. H. D., Professor of Columbia University. 

Prank Moore Colby, Jl. A., Late Professor in New York University. 
(Assisted by Nearly 200 Eminent Editors and Contributors) 

New in Its Methods 

We of today demand quick and direct answers to our questions. This is at- 
tained in the NEW INTERNATIONAL by the alphabetical arrangement of 
subjects (instead of topical grouping) and by the abundant cross-references. 

New in Its Facts 

All the newly discovered facts and principles in the realm of Science Inven- 
tion. Discovery— are incorporated in the NEW INTERNATIONAL, bringing it 
thoroughly up-to-date. The populations and other statistics of cities and countries 
are the latest official census-figures of the various Governments. In Electricity 
the theory of Electrolytic Dissociation, Wireless Telegraphy, Transmission of 
Power and other practical applications are fully treated. 

Over 7000 New Illustrations 

Pictures speak a universal tongue and render concrete the ideas under- 
lying verbal descriptions. THE NEW INTERNATIONAL includes thous- 
ands of cuts in the text and hundreds of full-page plates in black and 
white and in colors, excelling any other English work. 

The Only New Encyclopaedia Issued in the Last Ten Years 
65,000 Titles, 100,000 Subjects. 

SEND FOR SAMPLE PAGES-FREE 

Showing type, methods of treatment of the subjects, 
specimen plates of maps, colored and plain illustra- 
tions, names of contributors and information regard- 
ing a 

Special Discount to Those Readers 
Subscribing Now 

and our Little-at-a-Time Payment Plan 



D0DD, MEAD & CO., 



372 FIFTH AVENUE 
NEW YORK 




© 1903 SCIENTIFIC AMERICAN, INC. 



3° 



Scientific American, 



January io, 1903. 




CRAMER 

Crown 

Plates are 

more rapid 

than any 

other plate in 

the market 

With this 

plate clear 

quick 

printing 

Negatives 

can be 

secured 



These plates 
are 
especially 
adapted foi 
Tourists 
using 
Hand- 
Cameras 



G. CRAMER DRY PLATE CO. 

ST. LOUIS, MO. 

Offices in 

New York: 32 East lOtK Street 
Chicago: 1211 Masonic Temple 
San Francisco : 819 Market Street 



lor 
Business 




PUBLIC SALE OF 

Woolen and Worsted Hills 

With Machinery and Valuable Water Power, 
at Trenton, N. J., on Wednesday, January 
28, 1903, at 11 A. M. For inspection, descript- 
ive catalogue, maps or particulars respecting 
the manner in which the property will be 
offered, applyto 

Executors S. K. Wilson Estate* Trenton, N.J. 

Automobile Engine 

After careful testing we offer to the 

§ubiic, with confidence, the 
., B. *fc M. Compound Engine 
Dimensions of Cylinder are 2% and 5 
in. x 4 in. stroke. Height of Engine 
21 in. Base 8x12 in. Wei ght, Engine. 
95 lbs. 3 crank shaft bearings. All 
working bearings of bronze. Piston 
rods of machinery stnel. Air and 
boiler pumps connected from cross 
head. Plain fide valves. We also 
build running gears and make parts. 
SMAKFFER, Bl'NCE & CO., - Loekport 
Successors to Shaefper, Bunce & Marvin. 

Cbe typewriter exchange 

m Barclay St. NEW YORK 

124 La Salle St.. CHICAGO 

38 Bromfield St., BOSTON 

817 Wyandoite St., 

KANSAS CITY, MO. 

209 North 9th St.. 

ST. LOUIS, MO. 

536 California St., 

SAN FRANCISCO, CAL. 

We will save you from 10 
to 50* ou Typewriters of all makes. Send for Catalogue 

RUBBER STAMP MAKING. — THIS 

article describes a simple method of making rubber 
stamps witb inexpensive apparatus. A thoroughly 
practical article written by an amateur who has had ex- 
oerience in rubber stamp making. One illustration. 
Contained in Supplement 1110. Price 10 cents, t'or 
sale by Munn & Co. and all newsdealers. 

WORKSHOPS 

of Wood and Metal Workers, with- 
out steam power, equipped with 

BARNES' FOOT POWER 

MACHINERY ^ 

allow lower bids nn jobs, and give 

greater profit on the work. Machines 

sent on trial if desired. Catalog Free. 

W. F & JOHN BARNES CO. 

Established l.rsTy. 

1999 Ruby St., Rockford, III. 

BoblI 






Sqviatbs P«yy gj! 



ns 

Easier, need attention only part of 
time, brin.* big prices. Raised in one 
montb. Attractive for poultrymen, 
farmers, women. Send for FREE 
BOOKLET and learn this immensely 
rich home industry. 
Plymouth Rock Squab Co ..14 Friend St., Boston, Mass. 

Apple Economical Gas Engine Igniters 

Are positively the b< it 
built for Stationa y, 
Automobile and Mar US 
Gas Engines, either toi ch 
or jump spark syst m, ' 
We are the leaders in the 
manufacture of Igniiing 
Dynamos, Magne oe, 
Governors, Coils, Plu s, 
etc. Write for print d 
matter. The Dayd n 
Electrical Manl't. 
Company. No. 80 Suiuli St. Clair St., Day ton, Uhio, U. S. A. 

New York stock carried by Chas. E. Miller, 91 Reade Street, N. Y.; 
Philadelphia Office, The Bourse; Chicago Office, 19-21 La Salle Street. 
St. Louis stock carried by A. L. Dvke, Linmar Building. Boston Stock 
carried by Electric Gas Lighting Co., 195 Devonshire Street, Boston, Mass. 
Dunham, Carrigan & Hay den Co., San r-Yancisco, Distributing Agents 
for Pacific Coast. Hartford stock carried by Post & Lester Co., Hart- 
ford, Crmn. 




The »elS 



WOOD! 



A high-class ; 
self - regula- . 
tlDg Incubator ( 
on a small scale. 
Fifty egg capa- 
city. Heat, 
moisture and ventilation automatically | 
and perfectly controlled. Price only $6.80. 

Send for the Wooden Hen Book; mail- 
ed free, together with a book containing 14 I 
colored views and telling all about the I 
EXCELSIOR INCUBATOR, if you I 
name this paper. " 

GEO. H. STAHL, Quincy, Illinois. 



Glass, lear for annealing plate, J. W. 

Cruikshank 717,173 

Glasses, tumblers, etc., device for rinsing 

and washing, E. Witte 717,061 

Golf ball, L. M. Selzer 716,945 

Governor for explosive engines, H. H. & 

C. B. Segner 717,508 

Governor, pressure, A. Roesch 717,122 

Grass edge trimmer and sod cutter, C. A. 

Sager 717,030 

Gun, Wolfersperger & Moran 717,486 

Gun carriage, De Nordenfelt & Ternstrom. 717,258 
Guns to carriage axles, means for securing 

the pivots of, G. Ehrhardt 717,364 

Hackling machine, J. P. & N. Praser 717,380 

Hair retainer, M. A. Gouy 717,499 

Hammer, tilt, B. C, A. M. & J. M. Schro- 
der 717,289 

Hammock, O. Potter 717,119 

Handle fastening, I. Nellenbogen 717,024 

Hanger. See Joist hanger. 

Harrow tooth and means for supporting 

same, J. Macphail 716,912 

Harvester, bean, D. J. & J. C. Morrow 717,435 

Harvesting machine conveyor slat, J. W. 

Poindexter 717,267 

Headers, tilting lever handle for, J. Mac- 
phail 716,913 

Headlight for street cars, etc., adjustable, 

G. F. Chapman 717,076 

Heating apparatus, C. M. Kemp 717,214 

Heating apparatus, A. M. Roemer 717,280 

Hoist, E. Y. Moore 717,243 

Hoisting apparatus, C. L. Kennicott. . . . 717,215 
Hoisting apparatus, Johnson & Scarborough. 717,410 
Horses from vehicles, device for clearing, 

L. L. &. J. VV. Fox 717,379 

Horseshoe, T. F. Judge 716,901 

Hose, etc., supporter for, M. Stern 717,045 

Hot air furnace, F. I. Jones 717,502 

Index, H. J. Van Gelder 717,145 

Induction coil or like instrument, O. H. 

Huebel 717,203 

Inflatable devices, closure for, W. F. Lott.. 717,229 

Inhaler, S. A. Morse 717,436 

Insulator for high potential lines, C. E. 

Barry 717,322 

Insulator, section, J. M. Andersen 716,978 

Insulator, third rail, E. Gonzenbach 717,389 

Internal combustion engine or motor, C. E. 

Henriod 717,000 

Jar cap or cover, D. B. Smith 716,951 

Jar cover fastening, J. S. Giles 717,388 

Jars, etc., cover or stopper for preserve, 

J. M. Cairns 717,073 

Joist hanger, H. W. Avery 717,316 

Journal box, F. W. Sherman 717,127 

Journal box, S. & S. J. Reynolds 717,432 

Kettle or pot scraper, A. M. Schiele 717,436 

Key remover, H. M. McCall 717,438 

Lacing hook, covered, Look & Estabrook.. 717,505 
Lamp carbon holder, electric, P. F. Maines 717,233 

Lamp, electric, M. W. Hanks 716,889 

Lamp, electric, A. J. Wurts 716,974 

Lamp, electric arc, H. Cuenod 717,497 

Lamp, gas incandescent, D. S. Williams, 

717,482, 717,483 

Lamp glower, electric, Potter & Nernst 717,022 

Lamps or motors, electric current controller 

for incandescent, H. A. Strauss 717,468 

Lantern, Menzie & Rogers 717,012 

Lantern, J. T. Casey 717,346 

Lantern globes, manufacture of, A. B. 

Houghton 717,501 

Last, shoe, Caldwell & Damou 717,342 

Lawn sprinkler, J. Smith 717,042 

Leather stretching device, J. Schneider.. 717,288 

Lightning arrester, H. R. Sargent 717,285 

Limekiln, S. W. Shoop 717,459 

Linotype machines, matrix distributing me- 
chanism for, C A. Albrecht 716,975 

Liquid gage, G. S. Thompson 717,055 

Liquid purifier, E. Gathmann 717,385 

Liquid raising apparatus, A. Scholl 716,941 

Liquid raising apparatus, V. Schweninger. . 716,942 
Loom warp stop motion, E. S. Stimpson.. 717,132 
Magnetic and mechanical brake, combined, 

J. F. McElroy 717,443 

Magnetotherapeutic apparatus, J. Burry.... 717,072 

Mail package box, w. H. Mulloy 716,921 

Massage apparatus, ear, M. R. Hutchison.. 717,407 
Mattress stuffing machine, Allender & 

Stacker 717,064 

Measure for builders, angle, F. Nolf 717,257 

Measuring and drafting device, garment, 

C. Ryan 717,284 

Measuring instrument, electrical, E. Weston 716,971 
Measuring the energy of three phase alter- 
nating current circuits, F. Conrad.... 717,496 
Measuring the energy of three phase alter- 
nating current circuits, means for, F. 

Conrad 716,867 

Meat tenderer and seasoner, C G. Childers. 717,077 
Metal and making metallic hydroxids, re- 
ducing, II. S. Blackmore 717,328 

Metal rod or bar conveyor, J. R. George . . 716,999 

Metering, multirate, E. Oxley 717,262 

Mop head and wringer, G. G. Glenn., 717,001 

Motor speed limiting device, series, L. A. 

Tirrill 717,303 

Muffler, C. E. Chrlstman 717,078 

Music rack or stand, E. B. Straight 717,133 

Musical instrument action, stringed, H. 

Steenbock 717,130 

Musical instrument, mechanical, E. S. Votey 717,146 

Nasal Irrigator, C. H. Pattison 716,931 

Nipper, hoof, J. Emanuel 717,179 

Nut and bolt threading machine, F. P. 

Burnett 717,337 

Nut, lock, A. C. Foot 716,998 

Nut lock, W. F. Collins 716,986 

Nut lock, J. Walsh, Jr 717,058 

Nut lock, W. E. Ball 717,321 

Nut lock, Z. Frei 717,382 

Nut lock, J. E. Montgomery 717,431 

Nut locking device, screw, A. Budde 716,860 

Nut wrench, A. s. Gray 717,390 

Ortice indicator, W. II. Mercer 717,241 

Oil for calming waves, means for convey- 
ing, C. L. Hillman 717,196 

Olive crusher and pltter, Morris & Smith.. 717,245 

Ordnance disabling lock, C. A. Seoane 716,946 

Organic peroxid, R. H. Page 717,016 

Oven door, baker's, T. Kleinhans 717,217 

Overalls, L. A. Gulterman 717,392 

Oxidizing furnace, J. E. Greenawalt 717,093 

Packing, metallic rod, Lochrldge & Farris . . 717,008 

Paper bag machine, W. Brown 716,859 

Paper basket, J. F. Donley 717,362 

Paper fixture, toilet, W. M. Davis 717,174 

Paper holder and cutter, toilet, Rust & 

Faulkner 716,938 

Paper machine drier spring roll, B. J. 

Reardon 717,274 

Paper, etc., roller for, J. W. Phnll 717,117 

Paths, tool for smoothing gravel, G. J. 

Hosklns 717,003 

Patterns in exact relative position on draw 
plates or upon the tables of molding 
machines, applying, S. H. Stupakoff.. 716,957 
Patterns, inserting or withdrawing, S. H. 

Stupakoff 716,958 

Pen with filler carried in the holder, fount- 
ain, E. O. Lyte. 717,425 

Pencil box, Longenecker & Hartzler 716,909 

Pencil holder, E. E. Long 717,228 

Perforating machine stripper, rotary, H. S. 

Hewston 716,895 

Permutation lock, D. Churchill 717,350 

Photographic developing apparatus, A. Pol- 

lak 717,021 

Photographic negatives, apparatus for de- 
veloping, washing, and fixing, S. G. 

Livett 717,104 

Photographic plate holder. (!. W. Arkland 717,313 
Photographic plate holder kit. A. Gaffney.. 717,384 
Photographic plates for use in printing 

presses, manufacture of, S. Epstein.. 717,369 

Photographing, J. Schmidt 710,939 

Pianos, repetition action for, L. Charpiat.. 717,349 
Piling and wall structure, metal sheet, N. 

S. Taylor 717,135 

Pin, E. N. Gaillard 717,185 

Piperidin salt and making same, W. B. 

Bishop, et al 717,066 

Pitman connection, J. W. Jester 717,098 

Planter and fertilizer distributer, seed, O. 

Tipton 717,473 

(Continued on page SI) 



Life Insurance 
Free from All 
Speculative 
Features. 



The 



Travelers 
Insurance 
Company, 

Hart ford, Conn. 

SD DUNHAM, 
President. 



Accident Insurance 

in the 
Oldest , Ivar-gest. 

and. Strongest 
Accident Company 

inthe>Vo»»ld- 



How Pennies Count 



Accident Insurance 

About four cents a day, what you spend for news- 
papers, will procure you, if a preferred risk, an 
accident policy paying $3,000 for accidental death 
or loss of both eyes or limbs ; and proportionate 
amounts for loss of one eye or limb ; $15 a week for 
total disability ; $6 a week for partial disability ; and 
double the above amounts for injuries received in 
certain specified accidents, etc., etc. 



Life Insurance 

Fifteen and one-half cents a day will purchase a 
life insurance policy at age 35 for $2,500. 

Twelve cents a day will purchase a twenty-year 
endowment policy at age 32, paying *you $1,000 cash 
at the end of twenty years if living, and insuring 
you for $1,000 for the twenty years' time 



Life and Accident Combined 

Nineteen and one-half cents a day purchases $3,000 
accideut insurance and at age 35, $2,500 ordinary life 
insurance. 

Who Says Insurance 
Costs a Good Deal? 



The " Wolverine " Three 
Cylinder Gasoline Ma- 
rine Engine. 

The only reversing and self- 
starting gasoline engine on 
the market. Lightest engine 
fo the power built. Practi- 
cally no vibration. Absolute- 
ly safe. Single, double and 
triple marine and stationary 
motors from 9£ to 30 H. P. 

WOLVERINE 

MOTOR WORKS. 
Grand Rapids, Mich. 




KLIP KLIP 



The Pocket 
Manicure ^< 

Trims, tiles, shapes and 
cleans, and keeps the 
nails in perfect condi- 
tion. A complete man- 
icure for man, woman 
or child. Silver steel, 
nickel-plated. Sent 
posl paidonreceipt of 
price if your OE#» 
dealer hasn't it &VU 

KLIP-KLIP CO., 563 So. Clinton St., Rochester, N. Y. 




THE BICYCLE: ITS INFLUENCE IN 

Health and Disease.— By G. M. Hammond, M.D. A val- 
uable and interesting paper in wbich the subject 1b ex- 
haustively treated from the following standpoints: 1. 
The use of the cycle by persons in health. 2. The use of 
the cycle by persons diseased. Contained in Scientific 
American Supplement. No. 1002. Price 10 cents. 
To be had at this office and from all newsdealers. 

Take No Chances 

It is easy to be poisoned with 
impure drinking water. Dis- 
ease germs lurk in every drop. 
Avoid danger by using 

The Berkefeld Filter 

which is made on true scientific princi- 
ples and insures perfectly pure water. 
Easy to clean and care for. One gallon 
of pure water in four minutes. 

Berkefeld Filter Co., 4 Cedar St., New York 




ABSOLUTE RANGE PERFECTION f^ n ^^& o ;^^J^^ 

Cl^Lpp's Ideal Steel Range 

is not perfectly satisfactory to you. My superior location in Ohio on Lake Erie enables 
me to construct tbe very best >teel Hange at the lowest possible price. Coal, Iron, Steel 
and other Steel Range materials are caeapest here. Freights are low and Labor is 
tbe best. Large complete factory with the best facilities, run by men who have 
had UO years' experience, insures you getting the " top notch " in a Steel Ranee at 
a positive saving of $10 to $20. Freight paid east 01 the Mississippi and north of 
the Tennessee. Equalized beyond. 

SENT FRFE. My complete catalogue of all sizes and styles 
with or without reservoir, for city, town or country use. with 
bonk describing tbe go>d and bad points of a Steel Range, wbich 
you should see whether you buy of me or not. 

Practical Stove and Range Man. 

688 Summit St., TOLEDO, OHIO. 




Chester D. Clapp, 




POTTER'S "SPRING" BRAKE BLOCKS. 

Adapts tbe whole length of shoe to wheel 
under all circumstances. Dops not squeak, 
rattle, lump, or freeze up. W ill h old rubber 
wear shoes without bolts or screws. Special 
Concave Shoes for Rubber Tire. Morgan 
Potter, Fishkill-ou-Hudson, N. Y\, U. S. A 



SAVE YOU I* KUEL 



You will find our GASOLINE 
Hoisting Knglnea »g. 

saving over steam and a 

feet economical boon when 

wood, coal or water .ir* 

scarce and high priced 

Both friction and geared 1 

hoist from fi to 150 H. P. 

for ii lines, ouarries,docks 

etc. Every machine 

Fully guaranteed. Send 

for free catalog and state 

size of engine wanted. 

Weber (ias & Gasoline Engine Co. 




STEEL BOLLS 

for flattening wire for all purposes 
83?" Send for Catalogue. 

BLAKE & JOHNSON, 

P. 0. Box 7, WATERBURY, CONN. 




O. Box 1 1 14-a, Kansas City, Mo. 



IT WILL PAY YOU TO KNOW US. 

We build patterns for all kinds of machin- 
ery and architecture at reasonable rates. 
We have constructed a line of machinery 
for the accurate shaping and spacing of the 
teeth of all kinds of (rear- rack and ratchet 
patterns. Superior to band work and much 
cheaper. Buoklet tree. 
BUFFALO GEAR & PATTERN WORKS, Buffalo, N. Y. 




OIL-SMELTER-MINES $ 

Dividend-Paying Mining, Oil &nd W 

Smelter Stocks. Listed a.nd w 

Unlisted, our Specialty* w 

DOUGLAS, LACEY & CO. I 

Bankers & Brokers, Fiscal Agents, 5E 

Members N. Y. Consolidated Stock Exchange. ^ 

66 BROADWAY & 17 NEW ST.. NEW YORK. <P 

Booklets giving our successful plan for realizing the large W 

Interest and profits of legitimate mining, oil and W 

smelter investments, sub. blanks, full particulars, etc., nent ity 

free on application. «; 



1902 EDITION 



Hi I the [Dor Id's fighting Ships 

By FRED T. JANE, Author of the Naval W&r Game (Krlegspiel). 

Used as a text-book In European navies. The only 
absolutely correct and complete work of the kind published. 



394 PAGES. 
OBLONG QUARTO. 



OVER 3,000 ILLUSTRATIONS. 
CLOTH. PRICE, $5.00, POST FREE. 



CONTAINS :— A photograph of every warship in the world; also a silhouette and a gun and armor dia- 
gram of each vessel. 



CONTAINS :— The length, beam, draught, horse power, speed, coal supply, number and size of guns, 
thickness and disposition of armor of every warship in the world. 



CONTAINS :— Tables of the size, weight, velocity, energy, penetration, etc., of every gun of every navy 

in the world. 



CONTAINS :— A series of chapters by noted Admirals, Naval Constructors and other experts of various 
navies, on vital questions of the day in naval construction, tactics, and strategy. 

CONTAINS :— A comparative table (by the author) of the strength of the navies of the world— tbe most 
scientific attempt yet made to classify the world's warships and navies as to actual fight- 
ing strength. 



IT SHOULD BE NOTED that this work Is from the pen of a naval critic and expert, whose reputd- 
tion Ib far-reaching on both sides of the Atlantic. It will be of fascinating interest ao 
those who follow the course of naval development, and as a book of reference ahoula 
find a place in every library. 



• MUNN «. CO., Publishers, 361 Broadway. New York. 
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Platen press inking mechanism, J. Thompson 717,143 

Platform carrier, S. B. Peck 716,932 

Playing ball, E. Kempstaall , 717,413 

Plow, E. T. Robinson 717,453 

Plow, ditching, P. Dooling 716,992 

Plow, gang disk, E. Manes 717,010 

Plow, multiple or gang, N. Sanders 717,455 

Plow, rotary, J. Scott 716,943 

Plow, sidehill gang, L. G. Fairbank 717,087 

Pole, metallic, F. Relssner 717,276 

Power transmitting mechanism, friction, G. 

\V. Marble 717,235 

Printing machine chase securing device, J. 

Thomson 717,141 

Printing or like machines, apparatus for 
feeding separate sheets of paper in, M. 

T. Barber 

Printing press inking apparatus, changer 

for, J. Thomson 

Printing press inking apparatus, changer 

for, C. B. Mellen 

Printing press inking apparatus, platen, J. 

Thomson 

Printing press, platen, J. Thomson 717,140, 
Printing press sheet straigntener, F. S. 

Mathews 

Propelling mechanism for dredges, etc., A. 

N. Cross 

Protective apparatus, W. Kaisling 

Pulleys, wheels, etc., device for adjustably 
uniting the rims and spokes of, B. Ded- 

man 

Pump, W. S. McRoberts 

Pump, centrifugal, E. G. Harris 

Pump governor, L. B. Fulton 

Punching machine, metal strip, J. S. Stokes 

Rack. See Display rack. 

Rack teeth, machine for cutting, W. L. 

Cheney 

Racket or battledore, H. Smith 

Racking off apparatus, beer, H. Torchiani.. 

Radiator, A. E. Laycock 

Radiator, electric, J. F. McElroy 

Railings, tool for fixing iron, F. G. Olden- 
burg 

Rail joint, H. B. Nichols 

Rail joint and fastening, T. F. Davies 

Rails onto their bases, etc., appliance for 
fixing the upper or wearing portions of 
compound tramway, W. L. Le Maitre, 

et al 

Railway contact box, electric, W. M. Brown 

Railway, electric, E. W. Fiirnham 

Railway fishplate and noise reducing device, 

H. G. Farr 

Railway fog signaling apparatus, J. H. 

Pleasance 

Railway rail brace, W. E. Ball 

Railway signal and alarm, A. E. Caughey.. 

Railway signal, electric, S. W. Huff 

Railway signal, locomotive cab electric, 

Cutten & Fraser 

Railway switch, S. Flerbaugh 

Railway switch, Hoover & Workman 

Railway tie, G. W. Schellenbach 

Railways, apparatus for ai omatieally 

block signaling on, F. B. Behr 

Range finder, A. A. Adams 

Range hot water attachment, S. R. Stine. 

Reflector, H. C. Hawks 

Regenerative furnace, J. A. Drake 

Rein support, W. S. Neal 

Retort furnace, rotating and discharging, 

I. L. Briggs 

Reversing mechanism, Tuck & Wassmann.. 
Revolvers, rear sight for, D. B. Wesson 
Rheostat or electric heater, G. P. Wisdom.. 

Rifle, A. Alfson 

River banks, protecting, A. F. Smiser.... 

Rock drill, J. H. Redfield 

Rock drill attachment. J. H. Redfield 

Rocking chair, P. Fitzsimmons 

Rolling stock, monorail, J. A. Burns 

Roost, poultry, J. M. Reid 

Rope tip, H. S. Durand 

Rotary engine, E. H. Werner 

Rotary engine, J. Putman 

Rotary engine, F. Gouger 

Rotary engine, G. W. Soule 

Rotary engii.e, compound, M. E. Knight.... 
Rotary engine or pump, W. A. Morgan.... 
Rug loading and stiffening device, F. E. 

Kindgen 

Sad iron, J. F. Klngwill 

Saddle and saddle attachment, riding, R. 

E. Whitman 

Safe, C. A. Barber 

Safety pin, J. Hancock 

Sales recording system, M. A. Stone 

Sap bucket cover, F. W. Gunn 

Sap bucket cover, M. V. B. Ives 

Nash lock, H. J. Lomb 

Sausage mills, etc., base for, C. W. Liebich 

Saw, crosscut, C. W. Eccleston 

Saw tooth holder, H. A. Tracy 

Scaffold and fire escape, combined window, 

H. R. Cole 

Scale, automatic grain, A. P. MacDonald.. 

Scale garment, J. Nelson 

Scraper, ground, P. E. Monnerat 

Scraper holder, cabinet, S. Dean 

Screw shaving machine, W. L. Cheney.... 

Secondary battery, W. Morrison 717,107, 

Secondary battery, I. Kitsee 

Seeding machine, C. D. Pouille 

Seeding machine furrow opener, E. Base- 
man 

Self acting brake, Fischer & Schneider.... 

Shaft, flexible, H. W. A. Fette 

Shampooing hood, W. J. II. Walters 

Sheathing, metallic surface, G. D. Coleman 
Sheet metal brushing machine, C. G. Wem- 

linger 

Shelf support, book, J. R. Baker 

Shingle machine, band saw, H. A. Park .... 
Ships at sea, means for coaling, A. C. Cun- 
ningham 

Shirring band, skirt, F. E. Bush 

Shirt, B. Lientlg 

Shoe vamp stay, J. H. Charmbury 

Shoemaker's jack, I. Holzmark 

Signal. See Railway signal. 

Signal gong, electric, H. C. Thomson 

Signaling system, electrical, A. C. & A. C. 

McKnight, Jr 

Skirt drier, E. P. McCloskey 

Slicers, G. L. Leachman 

Sluice or runway, G. Telford 

Snow plow, J. W. Russell 

Soap cake, N. J. Nilsson 

Socket, N. M. Cox 

Socket member, W. B. Murphy 

Sofa, couch, etc., H. Heineman 

Speed changing apparatus, I. J. Foccart.. 

Speed mechanism, E. Baseman 

Speeding device, fliiid pressure, J. Wieeh- 
mann 

Sprayer, liquid, L. A. Aspinwall 

Spraying apparatus, T. W. Lubbecke 

Sprinkler head, Ray & McNeill 

Stacker, pneumatic, E. P. Alsted 

Stacker, pneumatic, A. A. Stelting. 

Stairs, means for repairing wooden, F. 
Jensen 

Stall, cow, W. A. Snow 

Stamp affixing machine, J. T. Welke 

Stamp, time, F. W. Hubbard 

Staple, H. D. Rapson 

Starch, making, H. A. Frasch 

Starting gate, P. McGinnis 

Steam generator, R. M. Oates.. 

Steam heating apparatus, A. P. Broomell 

Steam trap, expansion, C. Fletcher 

Steaming cabinet, G. J. Burns 

Steel seat, pressed, W. S. Judd 

Sterilizing apparatus, Pease & Tucker 

Stiffener, garment, H. Feder 

Stone, apparatus for manufacturing arti- 
ficial, W. Bugler 

Storage battery, C. H. Clare 

Stove, Holmes & Hampden 

Stove base, skirted, C. H. Bailey 

Stove, heating, J. E. T. Dickinson 

Stove, portable, Mettler & Rockwell 

Stove, smoke consuming heating, M. Mc- 
Innemy 

Stove, ventilating, F. R. Shafer 

Stovepipe thimble, G. W. Stllson.. 

{Continued on pane at) 



716,983 

717,139 

717,239 

717,516 
717,142 

717,427 

717,354 
717,212 



716,872 
717,252 
717,096 
717,383 
717,049 



717,167 
717,041 
716,962 
716,906 
717,442 

717,261 
717,025 
717,357 



717,224 
717,070 
716,995 

717,088 

717,020 
717,320 
717,075 
717,406 

716,871 
717,375 
717,403 
717,287 

717,325 
717,062 
717,047 
716,891 
717,177 
716,925 

717,332 
717,057 
717,478 
717,310 
716,970 
717,039 
717,027 
717,028 
716,879 
717,338 
717,120 
716,877 
716,970 
717,023 
717,190 
717,461 
716,903 
717,244 

717,213 
717,007 

717,307 
716,853 
716,888 
716,956 
716,887 
717,005 
717,424 
717,226 
717,363 
716,963 

717,352 
717,426 
717,253 
717,013 
717,498 
717,166 
717,108 
717,416 
717,268 

717,155 
717,182 
717,090 
717,148 
717,080 

717,150 
716,852 
717,116 

717,356 
717,159 
717,102 
717,348 
716,896 

717,137 

717,112 
717,439 
717,223 
717,301 
717,283 
717,256 
717,353 
717,240 
716,892 
716,881 
717,154 

717,308 I 
717,314 I 
717,910 
717,272 
717,312 | 
717,465 

716,899 
716,952 
716,969 
717,405 
717,270 
717,184 
717,249 
717,260 
717.335 
716,997 
716,862 
717,211 
717,448 
717,373 

716,861 
717,351 
717,097 
717,318 
716,990 
717,242 

716,922 
717,290 
716,954 



Hi 



1W.Z% 1902 Thin Model & 

The latest and greatest 

Dueber-Hampden 
Watch 

"Accurate-to-the-Second." 

No Exposed Winding Wheels. Sold lo Cases only. 
We make the cases and movements, and guar- 
antee them both. Your dealercan supply you. 
Write us for "Guide to Watch Buyers," free. 
DUEBER-HAMPDEN WATCH WORKS, 
66 South Street, Canton, Ohio. 



Quality-Simplicity-Practicability 

These are the three Important points studied in the 

manufacture of the widely celebrated 

CRESCENT SAFETY RAZOR 

The quality Is as- 
sured from the fact 
that the blade ia 
forged from the 
finest English Raz- 
or Steel, tempered 
by an improved 
process. The sim- 

flicity is shown in 
he ease with which 
to e blade can be ad- 
justed for shaving 
v- or stropping. Tbe 
pTHcTibtlity is that every partis ftuerchangeable and 
extra blades are guaranteed to tit. Sample by registered 
mail for $1.25. 

S0UTHINGT0N CUTLERY CO., Southington, C£„ U. S. A. ' 






THE DIXON MOTOR 

The equal of any Motor now made. Cheap ! 
Durable ! Simple ! Less machine work to do 
than on anv other motor. Bicycle Size 
Full One and One-half II. P. 

Set of Castings with cold drawn seamless 
cylinder, radiating rings and aluminium case, 
$15.00. Set of Castings with soft cast iron cyl- 
inder, French pattern and aluminium crank 
case, $10.00. Set of Castings with iron crank 
case, $8.00. Complete set of Blue Prints with 
each set of Castings. Sent C. O. D. if $2.00 is 
sent with order. 5 per cent, if cash is sent. 
Dixon Motor Co., St. Louis, Mo. 




D.%J." 
HANGERS 



Absolutely the BEST. 

WHY? 

They are Mechanically Correct, 
Accurately Ground, Lightest, Nearest Dust 
and Water-Proof, Neatest in appearance, 
and they are used by the best Manufacturers 
and ridden by the best Professionals and 

Amateurs of America. 

Park City Mfg. Co., Inc., Chicago. 




BICYCLE TIRE REPAIRING. — THE 

Mending of Single Tube Tires.- A practical article! litis- j vr\TT A W% f* U^ A CV 

trating the method of inserting patches and plugs with I ¥ \9 \J A tflS IS A ^ I 

pliers and pluggers, together with rubber band pluesing »**.» — * —*» ~.^~ — 

and tbe use of puncture bands. 9 illustrations. Con- 
tained in Supplement 1 1 O'-J. Price 10 cenia. For 
sale y bMumi ft Co. and all newsdealers. 



MADE $ 1 05 THE FIRST MONTH 

writes FRED. BLODGETT, of N. Y. J. L. 
BARRICK, of La., writes : "Am making 
$3.00 to 18.00 every day I work." MRS. L. 
" ANDERSON, of Iowa, writes: "I 
ie $3.80 to $6.60 a day?' Hundreds 
B doing likewise. So can you. 
I $6.00 to $10.00 daily made pla- 
iting jewelry, tableware, bicy- 
' cleg, metal goods with gold, sil- 
< ver, nickel, etc. Enormous de- 
; mimd. We teach you CDCC 
' Write— offer free. lliCd 

«. GRAY k CO., Plating Works, A Miami Bldg,, ClBeinniU, O. 




If you need a carpenter to help you repair your roof with 

Warren's Natural Asphalt Stone Surfaced Roofing 

Has 9 inch The best and most, ser- 

lap edge. - - 




viceable prepared roofing 
on the market, (t is dur- 
able, Are-proof, and does 
not require painting. 

Comes ready to lay in 
rolls containing 108 sq. ft. 



Warren Chemical & Mfg. Co., 1 72 Broadway, New Yoi k 



ICE YACHT BUILDING.— COMPLETE 

details for the construction of Ice Yachts, with many 
illustrations, are contained in Supplement Nos. 624, 
1154* li 97 and 1253. Each number gives plans of 
a different boat. Price 10 cents each. For sale by Munn 
Co. and by all newsdeal ers. 
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(N'ATIVKS DRYING COFFKK ON ONE OF OUR PLANTATIONS.) 



DO Y0V WANT A LIFE INCOME 7 

A SAVING OF $5 PER. MONTH WILL SECURE IT 



Do you save your money each month ! 
ment? Would you save it if, in additio 
each month will insure you a steady income for life. Let us tell you ho 



Would you save it if you were protected in your investment and guaranteed at least 6 per cent, on your money from the time of your first pay- 
to the interest, your principal was returned to you in 10 years, you still retaining a paying interest i Q the Company! A saving of a few dollars 



The Consolidated Ubero Plantations Company 



eighteen (18) of the most profitable plantations engaged in the growing and marketing of tropical products, including Oranges, Lemons, Grape Fruit, Yucca Coffee 
, etc. The property is located in the richest agricultural district of Mexico, on the Tehuantepec National Railroad, equi-distant from the Gulf of Mexico and the 



i the leaders and pioneers in this most profitable 



i industry. No other Company is better fitted financially or has greater experience in this \ I 



is a consolidation of < 
Rubber, Pineapple 
Pacific Ocean. 

The management of this Company 
business. 

This management has made a financial hucccbn of several similar companies, notably unions u hleh are the Ubero Plantation Company of 
Indianapolis and the Ubero Plantation Company of Boston, now paying respectively SSO per cent, and 10 per cent, yearly dividends. We have 
hundreds of clients in the United states who are receiving dividends from Investments made In these companies. 

Our offer to you Is liberal and honest, and you cannot afford to ignore It. 

The securities of the Consolidated Company are in the form of bonds, in denominations of $500 each, and in First Mortgage Gold Notes in denominations of $5 each. You can invert 
In one of two ways : on the monthly payment plan or for cash. If you can afford to pay $5 per month for any luxury you are now enjoying, you can afford to buy one of these bonds. 
Let us tell you how. 

Suppose you subscribe for one bond on the monthly payment plan. For each $5 you put in, you receive a 6 per cent. First Mortgage Gold Note, which is fully secured. The basis of 
this security is the first mortgage given to The International Trust Company of Boston by The Consolidated Ubero Plantations Company on all theassets of the Company, real and personal, 
including developed properties, pineapple canneries, starch mills, bank, warehouses, tin-can factories, general store, merchandise, live stock, machinery, buildings, etc., amounting to over 
one million dollars. Aside from this, the mortgage covers the Company's coffee business and distributing station in the United States, together 
States and Mexico (cash balance, January 1st, HWtt, $1*1,000). 

The International Trust Company pays it per cent. Interest on these notes in two semi-annual payments of 3 per cent, on July 1st and January 1st. Money invested 
begins to draw this interest from date of purch.-ise. When you have accumulated $500 worth of these notes, you exchange them for a $500 bond (drawing interest at 6 per cent.) and receive 
at the time of the exchange $50(1 worth of capital stork. 

Seventy per cent. ("0 per cent.) of the net earnings each year are deposited with The International Trust Company for redemption of these notes and bonds in ten years or less. Thus 
you are sure to recive 6 per cent, interest on all the money you put in, plus whatever your stock earns ; receive back your entire principal in ten years, and still have your investment rr pre- 
sented by your holdings of stock which has not cost you a single cent. This stock will earn and pay after development work is done, 40 per cent, each year or $S()(1 on each bond purchase,!. 

On the other hand, if you buy for cash, yon pay $500 for each bond. You receive (in addition to your bond or bonds) an equal amount ($500) of capital stock for each bond pn 
Y P" receive 6 per cent, yearly interest on this bond and have your money paid back to vou in ten years or 
less ; just the same as if yo u paid for it bv the month ; but the cash purchaser receives this special privilege; 
he obtains hiscapital stock immediately. The purchaser for cash receives dividend* equal in amount to those 
received by the purchaser on the monthly payment plan, on y he receives them more quickly. Where can you 



with all moneys on deposit, both in the United 



■chased. 



iind a 



,'stment ! 



iOOOO( 



i ... — •/ „■: *-■"■=■* «■!« r> ikii niiuiiiuiiui ui*iue 

holdings, can you fall to take advantage of this offer? 

1 he only thing we ask of you is that you givethis proposition a careful and atb 

US to Send l*nn (inr illnatratoil U„H„I t).l„J it clJ _*__. . mi . u 



I vou _ 
Gold Bonds. 

Addi 



,.., ... iugh investigation. Ask 

trated booklet entitled » six per cent. First Mortgage Kinking Fund 
Is is plain, convincing and interesting. 
.11 correspondence and make all remittances payable to 

THE CONSOLIDATED UBERO PLANTATIONS CO., 
S3 State^S.treet. Boston, Mass. 
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Scientific American 



January io, 1903. 




IF YOU SHOOT A RIFLE 

Pistol or Shntyiin, you'll make a Bull's 
Eye by sending three 2c. stamps for 
the Idfni Hand-bonk ''A," 126 pages 
FREE. The latest Encyclopedia of 
Anns, Pawdeis, Shut and liullets. Men- 
tion Scientific American. Address 
FG. CO., Must.. Ni:w Havss, Conn., U.S.A. 




niif.ii-turn genrs 
;i bodies suitable for 
poses. 



Chas. T. Howe & Co., 5 



We 

a" . 

ppHea 

furnish :inv part or all 
tlii; parts for a gasoline 
or steam rig. See our 
late catalogue, FREE. 

NEUSTA1KT- 
PERRY CO., 

y«B-^:;n S. 18th St., 
St. Lol-is, Mo. 
York. Export Agents. 



The 

New. 



C/Onr&G Automobiles 



will first appear at 

New York Automobile Show, January 17 to 24, 

at Madison Square Garden, 

and at 

Chicago Automobile Show, February 14 to 21, 

at Coliseum Building. 



6»e 



CONRAD MOTOR CARRIAGE: CO. 
1411 Niagara St., Buffalo, N- Y. 




^^tr 



It. B." rNTOT,1>ED. 



This is a 

ROLLER 
BEARING 

i Not a GRINDING Machine 

Every l'AKT Roll». 

Plain bearings anil caged 
f r'-lit-r bearinps rub and 
| gruul. Send for circular. 
American Roller 
Bearing Co.. 82 Bin- 
ford St., Boston. Mass. 
K. Franklin Peterson, 
165 Lake St., Chicago, lit. 
Msrr. Western Dei-t. 




New Standard Electric Gas Lighter. $1.50 eacb. 
Good for one year in any home. New cells by mail, 4Cc 
Quantities, ¥lf> per hundred. 




Street sweeper, W. Might 717,397 

Striking bag disk, R. Reach 717,273 

Nugar, converting cellulose into, A. Clas- 
sen, reissue 12,069 

Sugar loaves in vacuum, drying, I']. I'ass- 

liltrg 717, 2W> 

Sulphuric anhydrhl, making, A. Cleiuin . . . . 710,985 

Surveyor's rod. (i. I). Iloghitiiaii 717,1'.):! 

Suspender end. .1. S. Slierer • 717,036 

Suspenders and licit, combined, M. (ioldin.. 717,189 
Switch indicator, end cell, A. C. Waltber 717,477 

Switch iron, ,r. Flyiui 71<i,8S" 

Synchronizing apparatus for alternators, S. 

W. Manger 717,2154 

Synchronizing apparatus for alternators, T. 

I). Iioyles 717,331 

Tiick driver and carpet stretcher, combined, 

E. Smith 717,040 

Talking machine record or record blank, 



J. K. Alexander 
Tap blank grooving machine, F. 
Tapping fixture, fi. II. Ilollin, 



717,311 
N. (ianlner 717,187 
717,109 



for, II. 



Tapping lager beer kegs, devi 

Ulna ' 717,500 

Telegraph other annulling mechanism, -T. C. 

Stewart 717,040 



Telegraph 



514 



Tire 
Tire 
Tire 
Tire 
Tire, 
Tiro, 
Tire 
Til 



717,345 

717,341 
716,007 
717,463 



Incandescent Welsbach Lighter. $1.50 each. 




Locomobile and Gas Stove Lighter. 

Money makers for bright people. Agents wanted. 

WM, HOCHE, Inventor and Sole Mfr., 

42 Vesey Street, New York, N. V. 




EYANS 

VacuumCap 

Will Make Hulr (Jrow. 

This appliance will massage the scalp, and 
force t\ litalthfiil circulation. It. will stop 
hair fiom falling out anil restore a normal 
gi -owth where live follicles exist. We re- 
fuinl the full purchase price if it does not 
give satisfaction within thirty days. 
For full particulars address 

EVANS VACUUM CAP CO., 

Fullerton Bldg. St. Louis, Mo. 



Van Norma-n 

Universal Bench Lathes 



with iine of attachments 
for screw cutting, milling, 
arimliivi. etc., are splendid 
ly adapted for fine experi- 
mental work, etc. 

Send, for catalog. 
Wa'UiaTi Watch Tool Co., 

KpriiiKOclil, Maxi, 



Apparatus 
for 




Magnetism and Electricity 




Complete outtlt, inter- 
changeable parts. Write 
•. for prices. Manual of ex- 
periments sent free, post- 
paid. 

Columbia School Supply 
Company 

820 Holton Place. 
Indianapolis, Ind. 



ignals, apparatus for relaying 

space, J. S. Stone 717,509, 717 

Telegraph signals, relaying space, J. K. 

Stone 717,510,717,513 

Telegraph signals, simultaneously transmit- 
ting and receiving space, .1. S. Stone. 71(1,055 
Telephone receiver, K. B. Miller 717,428, 717,420 

Telephone transmitter, T. C. Knowles 717,218 

Tennis racket, parlor, H. W. Longfellow, Jr 717,504 

Thoophylin, making, M. Engelmann 710,994 

Therapeutic electrical apparatus, I. E. 

Shaffer 717,035 

Thill coupling, L. P. Torre.v 717,056 

Threshing machine cylinder, J. (J. Snyder.. 717,043 
Threshing peas, beans, etc., machine for 

J. W. Oarnochan 

Tie. See Railway tie 

cleaner, bicycle, .T. B. t'ahoon 

for wheels, resilient, J. P. Legrand. 

holding device, C. M. Startler 

inserter and remover, F. Boolk 717,329 

metallic, W. Thompson 716,060 

pneumatic, H. R. Palmer 717,264 

protector, rubber, H. R. Palmer 717,263 

setter, J. E. Denham 717,084 

Tires, device for inflating vehicle, I. B. 

Catlin 717,105 

Tobacco stemmer, J. O. Morris 717,434 

Tobacco striping, booking, and selecting 

machine, F. O. Baechlin 717,317 

Tongue switch, C. H. Krauss 717,100 

Tooth and anchor, artificial, S. S. Bloom.. 717,158 
Tooth crown and adjustable facing, box, B. 

W. Haines 717,094 

Tooth powder receptacle, T. O. Holland... 717,402 

Toy, H. V. Lough 717,230 

Toy, W. T. Sou lee 717,295 

Toy, mechanical, F. Hubseh 717,202 

Toy picture hook, S. Brentano 710,858 

Toy wind wheel, P. A. Worden 717,480 

Train control system, S. L. O. Knox 717,219 

Transformer, S. E. Johanncsen 717.006 

Transforming apparatus, rotary, A. O. Davis 717,359 

Tree moving apparatus, A. F. Street 717,134 

Trolley connection and guard for electric 

cars. .1. (i. Sharwcll 717,291 

Trolley stand, H. Holland 717,401 

Trolley stand, W. H. Kilbourn 717,414 

Trolley stand, O. F. Lidke 717,423 

Trollov wire, overhead electric, .1. P. Crihb 716,088 

Trolley wire support, E. Hill. Jr 717,398 

Trolley wires, support for high tension, A. 

F. Batehcldcr 717,324 

Truck and bag holder, combined, J. C. 

Steele 717,044 

Truck bolster, Oeer & Wisoi- 717,387 

Truck, car, .1. C. Wands 717,304 

Truck, car, H. S. Coughnour 717,002 

Truck car ball bearing, R. V. Sage 717,124 

Truck, car bogie, .1. A. Weimer 717,060 

Trunk elevating device, C. W. Clifton 716,866 

Tubes or flues, machine for cutting, expand- 
ing, and beading, J. Carmichael 717,344 

Tubes, pipe coils, etc., manufacture of 

curved, ,'. Earle 717,178 

Tui-bine, clastic fluid, T. <:. E. Lindmark... 716,908 

Turbine engine, S. ,1. Webb 717,059 

Turbine, steam, J. Richards 716,936 

Turnip heads, device for cutting off, F. von 

Vcltheim-Ostrau 716,965 

Type setting and justifying machine, F. B. 

Converse, Jr 717,160 

Type setting machine, V. B. Converse, Jr. 

717,170, 717,171 
Type writer, direct key lever, A. C. Fergu- 
son 717.374 

Type writer word counter. R. Allen 717,151 

Type writing machine. R. W. Chlig 717,144 

Type writing machine, fi. B. Webb 717,149 

A. W. Cash 717,347 

W. P. Qttentell 717,5116 

erasure plate, E. T. 

717,275 

Umbrella, folding. IT. O. Deakins 717,175 

Underreamer, .1. C. Swan 717.469 

Valve, L. Khrhardt 717,365 

Valve, air compressor. E. Reynolds 717,020 

Valve, automatic boiler feed controlling, 

"" A. Baldwin 716,982 

flush, E. A. Marsh 717,236 

for drinking troughs, float, E. C. 

Prowant 717,450 

Valve gear, engine, F. H. Sleeper 717,038 




FOR ALL U SES, MADE AS R EQUIRED? 



HARRINGTON & KING PERFORATING CO., 

gg5 jV. TJJJIOM ST. CHTCA6Q, ILL. TT.S.A. 




COLD GALVANIZING 



Save all the Spelter 

by using mtr P.tU'lit Cold C 
lost as ilross in the hot prot 
protection to any kind of 1 
Our Ike usees include I". S 



jalvanizing bythe hot process 

al vanizing Process, as the amount of sjit-her 

is if used in our process will give sufficient 

irk to make it rust-proof even against salt 

Government, The Standard OH 



air and sea water. Our Patent Process is now in use all over Ihe coi: 

Co., Herreahoff* Boat Building Co., Tonnnend A- Downey, Armour Packing Co. Licenses granted on royalty basis, 

Sample and custom work done at our factory, 108-110 W. 11th St. Main Office, 348 Broadway. U. S. ELECTKO-GALVANIZING CO. 



WATERLESS KNOX 




1903 Model now ready, with many new and desirable features. 
Wood Wheels, Sd-in Double Tube Tires, Longer Wheel Base, 
More Powerful Air-Cooled Engine, Wider and More Comfortable 
Folding Front Seat easily carrying two adults. Price SI, 200. 

RECORD FOR 1902 

Won two of the four cups in the New York-Boston Reliability 
Contest Perfect records in all the other contests. Three hun- 
dred satisfied customers in ail parts of the country, testifying 
to the preat success of our air-coc.led motor and the many other 
features used exclusively on this car. 

Send for Catalog and Testimonials. 

Will Exhibit at the New York and Chicago Shows. 

KNOX AVTOMOBILC CO., Springfield, Mass. 

New York Office, 152 West 38th St. 
Western Agfncy, National Automobile & Manufacturers Co., 

26 Fremont St., San Francisco, Cal. 
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SPECIAL INSTALLMENT OFFER 



$i 



oo 



in advance and $1.00 a § 

month for four months g 

will obtain ... I 

1 Judge, one year, or 1 a f ? om ch ° ic * , of f he , T I 

| w ' Vthe riemonal War Book | 

j Leslie's Weekly, one year, J or caricature | 

| We offer a year's subscription to either Judge or Leslie's Weekly, together with | 

lJ The n« mortal War Book (a book of 6oo pages and 2,000 illustrations), or Caricature (a book of = 

= 250 pages and illustrations in color and in black and white 1 , each book being fully described in § 

= the accompanying circular, for only $1 00 with the ortfer and $1 .00 per month for four months, = 

I or $5.00 cash with order. Mail this coupon to us with only one dollar, and we will send prepaid H 

I your choice of the books and enter your subscription to either Judge or Leslie's Weekly, as - 

= you may select. " = 

HllllMIIIIIIIIIIIIIIMIIIIIlMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII llllllllllllllllllllllllllllllllllllllllir 



Typ.e writing miichim 
Type writing machine, 
Type writing machine 
Rood 



J. 

Valve, 
Valve 



"CUSNMAN" 

CHUCKS 

All styles and sizes. 

Send for Catalogue. 

THE CUSHMAN CHUCK CO., 
189 Allyn St.. Hartford, Conn. 





GRAVES MOTOR MFG. CO., 



MOTOR 
CASTINGS 

$7 .50. Prints 
and full instruc- 
ti ons furnished 
Willi each set 

The only com- 
plete set on the 
market. 
St. Paul, Minn. 



Valve, 
Valve, 
Valve, 
Valve, 
Valve, 
Vamp 
Vapor 



'die, H. XI. MePall 717,437 

safotv, Casey & Cutler 710.804 

slow closing, A. V. Blesch 716,856 

throttle, C. I. Shawvor 717,292 



orrington 717,1)81 

716,870 

717.2ri8 

717,411 

716,927 

717.250 
717.163 



i£riiBiaiEiiiiiiiEiiJiiaiiiiJiiai>iaiEiii tiaiaiaiBiiiBiaiBLaiat*iiiiiBiiiiiiiajiiaiBii]BiaiitiiBiiiiiiiBLii>LaiiiBia]EiaiBiaiiiaitiiiBia]>iaiaiBiBiajiiiiBiiiBiaiitiiiiaiiiiiaiiiBiiiB] ■iiiiiiEitiiiiiciit>iiitiiitiitiiiifjiiirijj_ 

I THE JUDGE COMPANY, 110 Fifth Avenue, New York 1 

§ I accept your offer of The Memorial War Book or Caricature, and Judge or Leslie's Weekly for one §f 

= year. Enclosed find H.00 for first payment. $1.00 to he remitted by me for four months, f5.C0iu ell. g 

= Indicate which book and which paper is desiredby running your pen through the name of that not desired. g| 



| Name 

I Add hess 

111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111J1 






National Electric Vehicles 

Handsome, graceful, thoroughly depend- 
able. Built for reliable, everyday service 
and give It. Simplest In construction, safely 
and easily operated— the perfected auto- 
mobiles for business or pleasure. 

Write for our Illustrated catalogue showing 

many new and Improved electric automobiles. 

NATIONAL VEHICLE CO, 900 B.22d St, Indianapolis, Ind. 




TRUSTWORTHY 

Men and Women find 

PROFITABLE 
EMPLOYMENT 

Selling Aluminum Cooking TJ ten- 
Bils. 100 different styles. Highest 
grade made. Cannot rust, crack 
or scale. Handsome as silver and j 
i times lighter. Last a lifetime. 

Our new method makes work 
easy, pleasant and profitable. 

Best offer you ever had. 

Write to-day. 

Aluminum Cooking Utensil Co. 
District 6. Pittsburgh, Pa. 



METAL POLISHES.— FORMULAS FOR 
Putz Pomades. Pantes. Liquids, Powders and rioaps, for 
polishing metals, are contained in Scientific Ameri- 
can Supplement Nob. VIWI-, 1*88 and 1289. 

Price 10 cents each from this office and all newsdealers 



WELL 



DRILLING 
Machines 



Over70sizea and styles, for drilling either deep or 
shallow wells in any kind of Boil or rock Mounted 
on wheels or on sills. With engines or norBe powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 



RiWER AIR. PUMP*. 

1 ^-ADDRESS... M ALTrBT 



variable speed safety, M. C 
throatiag die. G. F. Dunn 

burner, J. \V. Mastei- 

Vaporizer, O. A. Johnston 

Vault, burial, O. B. Okoy 

Vehicle body, L. 0. MeLouth et al.... 
Vehicle coupling, road, L. II. Campbell 

Vehicle, dumping, C. II. Smith 717.293 

Vehicle, motor, II. P. Maxim 716,917 

Vehicle side dump, T. Carroll 717.074 

Vehicle steering device, II. .1. Lelghton 717.421 

Vehicle step, A. F. Di«>tz 717.361 

Vehicle wheel, C. W. Hunt 717.204 

Vehicle wheel, J. Hopper 717,404 

Vehicle wheel lubricating device, W. P. 

Probst 717,269 

Vehicle wheels, device for transmitting ro- 
tary motion to, O. Chits 717,079 

Veneer drier. A. S. Nichols 717,255 

Ventilator, R. E. M. Bain 717,319 

Viscose anil products derived therefrom, 

treating, C. F. Cross, et al 717.355 

Vise, J. Lewin 717,422 

Vulcanizer, A. J. White 717.480 

Wagon boxes, etc., apparatus for elevating 

and supporting, G. E. Hall 717,393 

Wall bracket, adjustable, C. H. Richardson. 717,121 

Washing machine, W. C. Fawkes 717,372 

Washing machine, clothes, W. Thornton... 717,302 

Water heater, J. F. Yoho 717,492 

Water tube bollei-, T. Dunlap 716,875 

Water wheel, J. H. Felthousen 717,181 

Wave motor, A. Nelson 717,113 

Weather strip atachment for doors or win- 
dows, O. A. Hills 717,390 

vVell casing packer, J. T. Callanan 717,160 

Well point and strainer, drive, fi. Leeson.. 717,420 
Wells, automatic water discharging appar- 
atus for, L. F. Hoffman 717,198 

Wells by direct air pressure, apparatus for 
raising liquids, such as oils, from oil, 

R. Stirling 717,048 

Wheel. See Car wheel. 

Wheelbarrow, B. Tanner 717,471 

Wind engine, C. McGregor 717,111 

Windmill, J. H. Opfer 717,115 

Wind motor, C. McGregor 717,110 

Wind wheel, Hoag & Bookman 717,197 

Winding machine, J. O. McKean 716,923 

Windows, sashes, etc., frame for sliding, 

C. A. Walchner 716,966 

Wire or rope stretcher and fastener, A. E. 

White 717,481 

Win- oscillators, tuning vertical, J S.. Stone 717,511 
Wire weaving machine, C. W. James 717,207 



NOW READY 



(Continued on page S3) 



Twenty-Third Edition 

Experimental 
Science 



*« *« BY ^< *« 
George M. Hopkins 




E 



Revised and Greatly Enlarged. 

2 Octavo Volumes. 

MOO Pages. 900 Illustrations. 

Cloth Bound, Postpaid, $5.00* 

Half Morocco, Postpaid, 7.00. 

Or Volumes Sold Separately; 

Cloth, $3.00 per Volume* 

Half Morocco, $4.00 rjer Volume. 

XPERIMENTAL. SCIENCE is so well known to many of our 

readers that it is hardly necessary now to give a description of 

this work. Mr. Hopkins decided some months ago that it would 

be necessary to prepare a new edition of this work in order that 

the many wonderful discoveries of modern times might be fully 

described in its pages. Since the last edition was published, wonderful 

developments in wireless telegraphy, for example, have been made. It 

was necessary, therefore, that a good deal of new matter should be 

added to the work in order to make it thoroughly up-to-date, and with 

this object in view some 200 pages have been added. On account of the 

increased size of the work it has been necessary to divide it into two. 

volumes, handsomely bound in buckram. It may be interesting to note- 

the following additions that have been made to these volumes : 

Volume I contains in addition to a large number of simple, well 
illustrated experiments, a full description of a % H. P electric motor 
made expressly for illustration in this edition of " Experimental 
Science." It is an enclosed self-regulating electric motor for a 
no volt circuit. It can be operated by a current from a no volt lamp- 
socket, yielding a full % H. P., or it may be used as a dynamo, furnish- 
ing a current capable of operating three 16-candle power, no volt incan- 
descent lamps. The construction of the machine is perfect enough to> 
admit of enlarging or reducing its size if desired. 

Volume II contains much on the general subject of electricity. 
besides new articles of great importance. Among these the subject or 
alternate current machinery is treated. Wireless Telegraphy and Tele- 
phony receive attention. Electrical Measuring Instruments, The Electric 
Clock, The Telegraphone, Experiments in High Voltage, The Nernst Lamp, and Measuring the Heat 
of the Stars are all thoroughly illustrated and described. 

The unprecedented sale of this work shows conclusively that it is the book of the age for 
teachers, students, experimenters and all others who desire a general knowledge of Physics or Natu- 
ral Philosophy. 

SEND FOR DESCRIPTIVE CIRCULAR. 

MUNN & CO., Publishers, 361 Broadway, New York. 
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HENRY CAREY BAIRD & CO., 

INOrSTRTAT. (•l-BT.ISHfcRS,BOOKSELI.KKS l t IMPORTERS, 

810 Walnut St., Philadelphia, Pa., U.S.A. 

$W Our New and Revised Catalogue of Practical and 
Scientific Banks, 93 pages, Ova.; a Catalogue of Books on 
Metallurgy, Mining, Prospecting, Mineralogy, Geology, 
Ass tying. Analysis, etc.; a Catainfue of Books on Steam 
and the Steam Engine, Machinery, etc.; a Catalogue of 
Bonk* on Sanitary Science, Gas Pitting, Plumbing, etc., 
and out other Catalogues and Circulars, the whole covering 
every branch of Science applied to the Arts, sent free and 



free of postage to anyone in any part of the world who 
will furnish ' 



i address. 



ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 

Write for our Free Illustrated Book. 

"CAN I BECOME AN ELEC- 
TRICAL ENGINEER?" 

We tt-ach Electrical Engineering, Electric Lighting, 
Electric Railways, Mechanical Engineering, Steam Engi- 
neering, Mechanical Drawing, at your home by mail. 
lustitute indorsed by Thos. A. Edison and others. 
ELECTRICAL ENGINEER INSTITUTE, 
Dept. A, 240-242 \V.'2Sd St. New York. 

LEARN PROOFREADING. 

If you possess a fiir education, why not utilize it at a genteel 
and iwcrowded profession paying $15 to $35 weekly? SUuiiiimti 
always obtainable. We are the original instructors by mail. 
HOME CORRESPONDENCE SCHOOL, Philadelphia 




'S LICENSE 




Woodworking machine, .f. N. KiMen 717,454 

Wort cooler, A. Zeiger 717,493 

Mahlen 716,1114 

Deterge 717,083 

C. Hlndiiinll 717,400 

A. Westmoreland 717,47a 

Yeast, preparation of, E. Do Meulemeester 717,510 
Zinc and lead from sulfid ores, extraction 

of, U ('. Stone 717,299 



Wrench, M. 

Wrench, K. 

Wrench, I). 

Wrench, II. 



DESIGNS. 

Bottle stopper, R. Hudnut :!0,18G 

('lock case, L. Ilornberger 30,181 

lias fixture bracket. II. K. Watkins 30,183 

(Jas fixture ornament, II. E. Watkins 30,184 

Lamp shade, It. D. Chandler 30,185 

Purse, E. A. Sylvester 30,180 

Weighing machine case, coin operated, \ai' 

Guysling & Romans 36,182 



TRADE MARKS. 



40-page pamphlet containing questions asked by Ex- 
amining Board of Engineers ©CUT F R F F 
Also send for 96-page catalogue OCIi I intti 

free of charge. 

GEO. A. ZELLER, Publisher 
Room 600 18 S. Fourth St., St. Louis, Mo. 



THE BRIGHT WH ITE LIGHT FOR 

MAGIC LANTERNS 



A lso for Bromide Enlarging, Copying, Photo-Engraving. 
Intensely brilliant, very portable, burns kerosene, costs 
1 cent per hour. Send for copy Franklin Institute award 
and lists of Stereopticons, Moving Pictures and Slides. 

WILLIAMS, BROWN & EARLE, 
Dept. 6, 918 Chestnut St., Philadelphia. 

i Send For It Pay 

J You'll find it always convenient to 
| have as a useful and instructive book 

Montgomery & Co.'s Tool Catalogue 
The new edition has 704 pages and is 
copiously illustrated. Pocket size 6Mx 
i% ins. Sent by mail for 25c. 

MONTGOMERY & CO., 
105 Fulton St., New York City. 



Ges. mit 
Dress shields, 
Figs, Reiss & 
l'Monr, wheat. 
Flour, wheat, 



'Catalogue n?2I 



REMOH JEWELS 

Are Marvels of Beauty 

Upon receipt of your name and address 
a magnificent catalogue containing near- 
ly 400 handsome engravings of artistic 
and exclusive designs in 
high-class imitation Dia- 
mond ami Pearl Jewelry 
wil be mailed 

R£M0H JEWELRY CO., 834 Olive St., St. Louis 




FREE 




I PRINT MY OWN CARDS 



Circulars, newspaper. Press, S3. 
Larger size, $18.00. Money saver. 
Big profits printing for others. 
Type setting easy, rules sent. Write 
for catalog, presses, type, paper, etc., to 
factory, The Press Co., Meriden, Conn. 




Adhesive compounds, certain named, V. C. 
& C. V. King Co 

Antiseptic, urinary, Farbenfabriken of El- 
berfeld Co 

Bags, grain, Androscoggin Mills 

Bowling games, device for parlor, II. C 
Downey 

Bread, biscuits, crackers, cakes, and pies, 
W. J. Meikleham 

Candy, c*ocoanut, V. Contos 

Canned fruits and vegetables, W. A. Leg- 
gett & Co 

Canned fruits and vegetables, Adam Roth 
Grocery Co 

Canned sea foods, Berdan & Co 

Cement, V. C. & C. V. King Co 

Cheese, cream, Shuttleworth & Harris. . . . 

Cleaning powder, La valine Manufacturing 
Co 

Cleansing compositions, certain named, 
Schoellkopf, Hartford & Hanna Co. . 

Coffee, Mexican Coffee Trading & Planting 
Co. «f N. Y 

Compound for certain named purposes, W. 
H. Weaser 

Corsets, Haline & Co 

Cotton goods, C. Whitman & Co 

Dietetic preparations and admixtures there- 
of with food products and beverages, 
Deutsche Nahrmittel-Werke, Berlin, 

Besch. Haf tg 

I. B.- Kleinerf Rubber Co. . 

Bradv 

J. R. Willcox 

Wells Flour Milling Co. 
39,604, 

Foods, flaked cereal, Grocers' Specialty Mfg. 
Co 

Game, certain named, Ping Pong Pool Co.. 

Gas engines, certain named, Lozier Motor 
Co. of N. Y 

Knife sections, Whitman & Barnes Manu- 
facturing Co 

Lap coverings, certain named, \7. II. Riley 
& Co 

♦Lotions for cleaning and treating the 
scalp, M. A. Ginner 

Matches, Hello Match Co 

Medical compounds for certain named dis- 
eases, International Drug & Agency Co 

Medical compounds for euro of certain 
named diseases, S. F. Mathews 

Medicine for certain named diseases, Swift 
Specific Co 

Medicines and disinfectants, certain named, 
Dr. A. C. Daniels (Incorporated) 

Mowing machine knife sections, Whitman & 
Barnes Manufacturing 'o 

Mush, prepared, A. Hancock 

i Noodles and pins, certain named, Neuss 
Gebruder 

Paints ground in oil, Mound City Paint 
& Color Co 

Paper, cards, wrappers and envelopes, L. 
Lebateux 

Polish, certain burned, G. P. Mclntyre 

Powders-- face, Te flow Manufacturing Co. . 

Rope fillers* Ironsides Company .'JO, 010, 

Rugs, carpets, hangings, and table cover- 
ings. Oriental, Boyajlan Bros 

Sardines. Francis H. Leggett & Co 

Shoes, lent her, Hathaway, Soule and Har- 
rington 

Shoes, leather, C & E Shoe Co 

Silks, SI a ting ton Textile Manufacturing Co 

Soap for the skin, complexion, E. H. Kraut 

Tobacco, certain named, Flournov Tobacco 
Co :t9,599, 

Underwear, W. S. Lloyd 

Vanillin and phenetldin, derivatives of, 
Vereinigte Chininfabriken Zimmer & 
Co., Ges. mit Beschrankter Haftung.. 

Watchcases, Illinois Watch Case Co 

Wax, sealing, 0. Waterston & Sons 

Whisky, J. C. Somers & Co 



39,580 
39,561 



39,564 
39,569 

39,601 

39,602 
39,563 
39,576 
39.5G7 

39,572 

39,573 

39,570 



39,574 
39,589 
39,592 



39,598 
39,558 
;i9,568 
39,603 

39,605 



39,565 

39.588 



39,585 

39,583 

39,593 

39,596 
39,575 

39,594 

39,579 

39,578 

39,597 

39,584 
39,566 



39,557 
39,609 



^TYPEWRITERS^, 



All the Standard machines SOLD or RENTED ANY- 
, WHERE at HALF MANUFACTURERS' PRICES. 
I Shipped withprivilegeof examination. SendforCat. 

Typewriter Emporium, 203 LaSaiie St., Chicago 



AN ENGINEER'8 LIBRARY. 

An absolute Encyclopaedia for Engineers or for Steam 
Users, Electricians, Firemen and Machinists, is the 

HANDBOOK ON ENGINEERING. 

By Henry C. Tltlley. 
Third edition, enlarged and revised, 5,000 copies, now 
ready. Sent anywhere on receipt ot price, $3.50- 
money back if dissatisfied. 9W pages. 400 fine illustra- 
tions. Thoroughly reliable and practical. Handsomely 
bound in leather and gilt. Pocket-book form. 
H. C. TULLET & CO., 
1060 Walim right Hide., St. Louis, Mo., IT. 8. A. 



50 YEARS' 
EXPERIENCE 



:19,587 
.•19,001) 
:iB.5B5 
:sn,oii 

:io,550 
.•10,502 

:10,550 
30,500 
:m,591 
:S9,581 

rso.sno 

30, 500 



39,577 
39,580 
: 19,007 
39,571 




Trade Marks 
Designs 
Copyrights Ac. 

Anyone sending a sketch and descriDtion may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
specialnotice, without charire. in the 

Scientific American. 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms. tZ a 
year; four month*, $L Sold by all newsdealers. 

MSJNIUCo. 36 ' B '°^NewYork 

Branca Ottice, 825 F St , Washington, D. C. 



LABELS 

"Chameleon," for molasses, C. W. Goyer & 
Co 

"Dr. .Daniels' Gall-Cura,' for a medicine, Dr. 
A. C. Daniels, Incorporated 

"Ehrenpreis, " for beer, Northwestern Litho- 
graphing Co t 

"Hell's Incline Bread," for bread, R. Keil . . 

"International Brand Celery Prepared in Mus- 
tard," for Celery Prepared in Mustard, 
Islip Mustard & Pickle Co 

"Jenny Lind," for cigarettes, S. Saqui 

"Liquid Acid Iron," for a medicine, Crown 
Chemical Co 

"Millers Lung Svrup, " for a medicine, M. Y. 
Miller 

"Mondamin, " for whisky, Stitzel Distilling Co 

"Old Things Are Passed Away," for bluing, 
A. K. Phillips 

"Perfect," for plums, H. W. Peabody & Co. 

"Prize Winner," for plums, H. W. Peabody 
& Co 

"Pruemers Malto-Meat, " for a vegetable food, 
Pruemer's Malto-Meat Co 

"Purina Checkerboard Corn Meal," for granu- 
lar corn preparations, Ralston-Purina Co. 

"Puritan Pile Capsules," for medicine, S. & 
S. Salve Co 

"Puritan Salve," for salve, S. & S. Salve Co. 

"Red Admiral Brand," for apricots, H. W. 
Peabody & Co 

' 'Reinn Beata, " for cigars, A me rican Litho- 
graphing Co - 

"Sutton's Roun and Gape Cure," for poultry 
powder, E. D. Sutton 

"The Black Salve," for salve, E. B. Chapman 

"Tbo keylock Shoe," for shoes, H. P. Mur- 
doch 



9,642 
9,649 



9,640 
9,635 



9,643 
9,638 



9,648 
9,641 

9,634 
9,646 

9,645 

9,637 

9,636 



9,650 
9, 61 



9,644 
9,639 



9,653 
9,652 



PRINTS. 

"Game Boards & Game Board Equipment," 
for game boards, and equipments, Carrom- 
Archarena Co 598 

"Helmet Brand Mince Meat Makes Best Pies," 

for mince meat, Armour Packing Co 599 

"It's Infallible," for smokeless powder, Forbes 

Lith. Mfg. Co 601 

"The Greatest Corn Cure on Earth," for a corn 

cure, J. J. I^epper 600 

"The Young Farmers," for farm machinery, 

Adriance, Piatt & Co 602 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name ami 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named In the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 




February ist the subscription price of 
The Saturday Evening Post will be doubled. 
It will be better and larger. We shall double its 
value and give you more of it for your money. 

Until FEBRUARY 1st you can 
have it a whole year— 52 weehs— 

FOR ONLY ONE DOLLAR 

After Feb. ist the price will be $2.00 per year. 

Has been regularly published for 174 years, and now has 
a paid circulation of more than 400,000 copies weekly. 

Save a dollar now by sending a dollar TO-DAY, for the 
oldest, strongest and best weekly magazine. Handsomely 
printed and illustrated. 

THE CURTIS PUBLISHING COMPANY 

PHILADELPHIA, PA 



FLFfiTRIRITV how to make. 10 ct 8 . 

LLCU I ItlUI I I, A Dynamo. Storage Battery, 
wimshurst Machine, Telegraph Instrument, Electiic 
Bell, 5 Books, 10 cents each. 

Bubier Pub. Co., Box S, Lynn, Mass. 



I 



INVENTIONS DEVELOPED. 

WAl.TEK K. FREEMAN, M.E. 

Special machinery, electrical and chemical ap- 
paratus made on short notice. Good accommo- 
dations for inventors. 403 EAST 23D ST. 



I 



WANTED. - ARCHITECTURAL DRAFTSMEN 

** and Structural Steel Work Draftsmen. $2.80 to 
$5.04 per diem. An examination wil' "V :r< r * ■". r+ Tbo 
Navy Yard, Washington. D. C, Janua*. ■ ■'■■ . i,> ■- 
tabhsh an eligible register for the ai ..,.-•. > .-.,-• 
For application and fur her informati i :<..■: :* t ■■•■ . -,n\l 
mandant. Navy Yard. Washington, 3-..C," 1 fiAir 1} 
DARLING, Acting Secretary of the Navy, ' ■■■- 



ICE 



MACHINES. Corliss Engines, Brewers' 
and Bottlers' Machinery. THE VILTER 
MFG. CO., 899 Clinton Street, Milwaukee Wis. 



Are you interested in Patents, Model or Experimental 
work ? Our booklet entitled 

WHAT WE DO-HOW WE DO IT 

will be sent to you on request. 
KNICKERBOCKER MACHINE WOIiKS, Inc., 
8-10-18 Jones Street, New York. 



H. A. KAYSAN e c ,S, 

Importer of American Specialties 

Manufacturers will kindly quote prices and mail samples 



MODELS Ig UP ffiK , »i 

& CtARS*® 193 CLARK Cr 



UNION MODEL WORKS 
193 CLARK CHICAGO. 



SMALL SPRINGS OF EVERY DESCRIPTION 

FLAT OR ROUND WIRE, STEEL OR BRASS. 

THtWALLACEBARNESC? 18 MAIN ST. BRISTOL CONN. 



FVPFRT Mfinpl MAKERS, Models. Patterns. 
C A T C 11 I IT I U U C L Dies & Novelties. Experiment 
al work. Wagner Mfg. Co., 9 Mohawk St., Chicago, 111. 



Catalogue of Architectural, Scientific 
and Technical Books. 
Pros pectusf or 1 903 for "Architects - and 
.... t „„„.» Guilders' Magazine," monthly »2 a year. 
WM. T. C0MST0CK. Pub., 23 Warren St., New fork. 



FREE 



MATRH factory Machinery. W.E.Williams, 
mH I Un Mfr., 217 South Clinton St., Chicago, U.S.Al 




THE FRANKLIN DYNAMO 

50 Watts, 10 Volts, 5 Amperes 

3,000 to 4,000 revolutions. Sets of mate- 
rials finished parts, complete machines. 
For amateur construction— very efficient. 
Will drive a dental engine, sewing ma- 
chine or small lathe ; run as a generator, 
will furnish current for six 6-candle 
lamps. Parts, W.50, $6.00, $8.50. Com- 
plete, #12.50. Wri te for circular 9. 

Parsell & Weed. 129-131 W. 31st St., N.Y. 



MATHEMATICIANS WANTED 

I can place a few high-grade mathematicians in a 
position to earn 14.000 to $10,000 a year, with congenial 
and luxuriant surroundings, state age, education and 
experience. Address President, P. O. Box 1534 
Philadelphia. 



ELECTRIC LAUNCH MOTOR. — THE 

design in this paper is for a motor of unusual simplicity 
of construction, which can easily be built by an amateur 
at small cost. It is intended for a boat of about 24 feet 
over all and 4 feet (! inches beam, drawing 18 inches, and 
is capable of propelling such craft at a speed of 7 miles 
per hour. Illustrated with 21 cuts. See scientific 
American Stt Pi .t f M ent , No . ]o>02. Price 10 rents by 
mail, irom luisomce. and from si] newsdealers 



MM1FK * EXPERIMENTAL WORK. 
IIIUULLO Inventions developed. Special Machinery. 
E. V. BAILLARD. Fox Bldg., Franklin Square, New York. 



SPECIAL MANUFACTURING. SPEC. MACHINERY. MODEL 
EXPERIMENTALWORK.DIES and STAMPING. PROMPT 

CLOSE MACH.& STAMPING CO. 970 HAMILTON ST. CLEUfl Ann o 



^pssig) 



N»?SAU ST 



THIS BEATS NEW JERSEY." 

Charters procured under South Dakota laws for a few 
dollars. Write for Corporation laws, blanks, by-laws 
and forms to Philip La wrence, late A ss't Sec. of State, 
Huron. S. Dak. or Room K. 20th floor, 220 B'way, N. T 




L will Ship to any Station in the United States for 

THE CELEBRATED 

WILLARD STEEL RANGE 



$251 



1 ..? 8 ,n', 8 "L no ? ,,ds : 15 gallon reservoir: large warming closet : oven 21 ins. deep 1 7 ins 
wide. 12 Ins. high ; top cooking surface. 80x36 Ins.; lined tlirnughcut with A Sbestos • Duplex 
grate; burns wood or coal. Guaranteed in every renecr • weighs '00 lbs " T " '" 
descriptive circular and testimonials. 

WM. G. WILLARD, Dept. 112, 



ery renecr ; weighs '00 lbs. Write for free 
AGENTS WANTED. 
619-21 N. 4ih Street, St. Louis. Mo. 
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Orient Motor Car 




8 H. P. PRICE §1,800 
All speeds to 30 miles per hour. Will climb any grade. 
Write for descriptive catalogues. 

WALTHAM IHFfJ. CO., - Waltham, Mass. 



Free 
Test 

Royal Worcester 
Belting. 

We are so confident that this is ab- 
solutely the best and most economical 
power belt to use that we will gladly 
send trial belt for testing on your own 
machinery. All you have to do is 
write us for it, and you are under no 
obligation to keep it unless it's abso- 
lutely satisfactory in every restect. 

Write us to-day for belting facts. 
We have been making old-fashioned 
oak-tanned leather belting for 50 years, 
and want you to know how it wears. 
It will be money in your pocket. 

GRATON & KNIGHT MFG. CO. 

Oak Leather Belt Makers. Worcester, Mass. 




Beauty and Utility 

Every business man knows 

the annoyance of loose shirt 
;uffB. fiver y wise business 
man ougnt. to know that they 
can be eaBily flx'd and regu- 
lated to any desired length 
below the coat sleeve J ^ 
by using 

Washburne's Cuff Holders 

They can be Instantly attached or de- 
tached. They never come looBe— have a 
grip like a bulldog. 

Illustrated catalogue on request. 

Sample pair of Cuff Holders 
Bent by mail on receipt of '20c. 

AMERICAN RING CO., 

Box 8. Waterbury, Conn. 




AGENTS WANTED 




to open exhibition parlors or store for 
the 'lis iila j and sale ot our Belt- wind- 
ing- clock*. They run a year with- 
out attention. Key clocks are goiug out 
of date. Able business men with $MV\ 
or over to invest should apply at once 
for exclusive territory, 

U. S. ELECTRIC CLOCK CO. 
405 Broome St., 

New York, U. 8. A. 



TO HAVE. THE. 

EXCLUSIVE. SALE OF 

KEYLESS CLOCKS' 

the. public has been 

waiting for, Just Such 

AN ARTICLE i 




WINTON 



Our new model 20 h. p. Touring Tar will 
Interest those who appreciate highest 
grade construction and the embodiment 
of cleverest ideaB and general excel- 
lence In automobile building, 
It has a new elastic spring suspension, 
new body design with high back seats 
and luxurious deep Bpring upholstery, 
three passenger tonneau, divided front 
Beat, improved ignition and many other 
superior features. 

Complete with full brasB side lamps, 
tools, horn, etc., the price is $2,500. 

She Winton Motor Carriage Co. 

Berea Road, Cleveland 

Branches and Agencies 
throughtout the country. 



FOR m MEN 



DIGKERMAN'S DURABLE 

AMERICAN DESK & STOOL CO., 

33 Howard St.. JUBt Hast of 434 B'way. 

New fork City. 




CHARTER ENGINE 

BflPTI Any . Place 
XH by Any One 
ULlD for Any Purpose 

Stationaries. Portables. Sawing Outfits, 
Hoisters. Engines and Pumps. 

Futll.— GaBOline, GaB, Distillate. 

Send for Illustrated Catalogue aivi Testi- 

monials. and State Your Power Needs. 

CHARTER GAS ENGINE CO.. Box 148. STERLING. ILL 




....TO THE TRADE.... 

Our Double Door furnace 

For WOOD or HARD and SOFT COAL. 

THE moBt popular and practical 
x article of its kind on the mar- 
ket. The double doors will ac- 
commodate large pieces of soft 
coal as well as wood. The flre- 
pot is lined with genuine tire clay 
tiling, which we guarantee for 
five years. The radiation sur- 
face in proportion to t he g rate 
area is unusuallv large. lyOver 
6,000 Front Rank Furnaces 
In UBe b St. Louis alone ! ! gl 
Write for Catalogue. 

FRONT RANK STEEL FURNACE CO., 
Manufacturers of FRONT RANK FURNACES, 

Office and Factory, 2301-9 Lucas Av., St. Louis, Mo. 




All varieties at lowest prices. Best Railroad 
Track and Wagon or Stock Scale? made. 
Also 1000 useful articles, including Sates, 
Sewing Machines, Bicyciep, Tools, etc. Save 
Money. LiBtBFree. Chicago Scale Co., Chicago. Ill 



NEW ENGLAND WATCHES 



Lead the world in diversity of styleB 
and sizes as well as quantity of pro- 
duction. Our guarantee coverB every 
watch for we make both the caBe and 
movement, and sell only a complete 
watch. Our watcheB have a world-wide 
reputation, gained by results as accu- 
rate time-keepers. We sell in every 
country on the globe. Catalogs free. 



THE NEW ENGLAND WATCH CO. 
Factories: WATERBURY, CONN.. U. S. A. 



DESKS 



R.IVETT 
LATHE 

No up-to-date manufacturer can 
afford to do without it. 



lest. 

HIGHEST AWARD 

Faneuil Watch Tool Company, 
BRIGHTON. BOSTON, MASS., U.S. A. 



wherever exhibited. 

BJ-Send for CataloK._«J 





OF BRAINS 



1GAR5 



-MADE AT KEY WE.STJ— 



These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to- 
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 
money. Send for booklet and particulars. 

CORTEZ CIQAR CO., KEY WEST. 



COLD GALVANIZING. 

AMERICAN PROCESS. NO ROYALTIES. 
SAMPLESandINFORMATION on application. 



NICKEL 

AND 

Electro-Plating 

Apparatus and Material. 

THE 

Hanson & VanWinkle 

Co., 

Newark. N. J. 

136 Liberty St., N.r. 

30 & 32 S. Canal St. 

Chicago. 





If you want most for 
your money insist on 

President 

being stamped in the 
mckle when you buy 

Suspenders 

Fifty cents and a dollar. 

Ask at favorite shop, 

or post prepaid from 

C. A. EDGARTON MFG. CO. 

Box 832 II, Shirley, M ».». 

Send 6 cents for catalogue. 



SPLITDORF. SPARK COILS 



VAN DEWAT ERST. NY -*»*? 



FREE 



SPECIAL OFFER No. 1. 

to the Readers of 
She Scientific American. 

Good for 30 days. 



A Beautiful Imported China Tea Set (56 pieces), orToi- 
let Set, Parlor Lamp, Clock, Watch, and many other 
articles too numerous to mention. FREE with club 
order of 20 lbs. of our New Crop Tea, 60c. a lb., or 20 lbs. 
of Great American Basing Powder, 45c. a lb. Mention 
of Scientific American and number (No. 1) must ac- 
company order by mail or at store. 
■ JTHE GREAT AMERICAN TEA CO., 
P. O. Box 289. 31 and 33 VeBey St, New York. 



1411 STEREOPTICONS and VIEWS 

^^^^^for Public Exhibitions, Church Entertainments, 
for illustrating sermons. Many sizes, all prices. Chance 
for men with little capital to make money. 260 page 
catalogue free. 

McALLUfcTER. Mfg. Optician. 49 Nassau Street. N. Y. 
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CHBEHYaCO i» «mm»» 



'CHICAGO lU.US* 



Slow Work 
Becomes Fastf^ 

Hard Work 
Becomes Easy 

ALL Work 
Becomes Pleasant 

when it is done 
on the 

Remington 
Typewriter 




In Twenty Years 
we have saved the 
world enough 
labor to build an 
Empire. 



Wyckoff, Seamans & Benedict 

( Remington Typewriter Co.) 

327 Broadway, New York 





PALATABLE 
WATER-STILL 

Produces an absolutely 
pure and aerated wa- 
ter for manufacturing 
or drinking purposes. 

Attac ha Die t o any 
steam boiler. 

Made in all sizes, from 
10 to 200 gallons diBtilled 
water per hour. 

In UBe in U. S. Army and 
Hospital Marine service. 

Write for catalogue. 
PALATABLE WATER-STILL 
COMPANY. 

Boston, Mass., U. S. A. 



ESSOP STEEL C? 
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WASHINGTON. PA. 
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